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1. AEJ'OAT NO. 

EPA/ROD/ROS-90/141 

SUPERFUND RECORD OF DECISION 
University of Minnesota, MN 
First Remedial Action - Final 

7. Autrlotl•l 

12. ltlonoorlnt Or~ ..... llld ......... 

U.S. Environmental Protection Agency 
401 M Street, S.W. 
Washington, D.C. 20460 

11. Abolract (Umil: 2IID worda) 

I ~ 1 ......... .._... ... _ 

5. ,....,o. 
06/11/90 

.. 

10. PTojeet/TMIVWCift Un11 Nil. 

11. c.-~C) or OftniCO) Nil. 

CCI 

(Q) 

800/000 

The University of Minnesota site, composed of four subsites, is in Rosemount, ~akota 

County, Minnesota, approximately 20 miles southeast of the Minneapolis/St. Paul 
metropolitan area. Surrounding land use is agricultural and rural residential. The 
site is underlain by a shallow sand and gravel aquifer and a deeper fractured dolomite 
and sandstone aquifer, both hydraulically connected and current sources of drinking 
water. Three of the subsites were occupied by tenants between approximately 1968 and 
1985. All three subsites were involved with the storage and/or reconditioning of 
electrical equipment and contain Pea-contaminated soil and debris from spills cr 
disposal of PCB oil. One subsite was also involved with reclamation of copper wire. 
The fourth subsite was used by the University as a burn pit for waste chemicals. From 
1968 to 1974, it is estimated that 90,000 gallons of laboratory chemicals, solvents, 
corrosives, salts, heavy metals, organics, and inorganics were disposed of in the burn 
pit, which was ultimately capped in 1980. In 1984, ground water sampling identified the 
burn pit as a source of contamination. In 1986, the University submitted plans for an 
alternate water supply for affected res~dents Th~s act~on has been updated and ~s 

addressed in this Record of Decision {ROD) This ROD also addresses ground water 

(See Attached Pagel 
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EPA/ROD/ROS-90/141 
University of Minnesota, MN 
~irst Remedial Action - ~inal 

Abstract (continued) 

treatment in the burn pit area and treatment and consolidation of contaminated soil and 
debris in the remaining three subsites. The primary contaminants of concern affec~i~g 
the soil, debris, and ground water include VOCs, including chloroform; other organics 
including PCBs; and metals such as lead. 

The selected remedial action for ~his site includes excavating 2,620 cubic yards of soil 
containing greater than 1,000 mg/kg of lead and t=ansporting the soil to an offsite RCRA 
landfill for disposal; excavating 160 cubic yards of concrete debris and 6,309 cubic 
yards of soil with greater than 25 mg/kg of PCBs, followed by onsite thermal desorption 
and fume incineration; consolidating 14,809 cubic yards of soil with 10-25 mg/kg of PCBs 
and limiting access with man-made barriers; backfilling excavations with treated soil and 
grading and revegetating the area; pumping and treating contaminated ground water using a 
packed tower air stripper, followed by cnsite discharge to an infiltration supply pend; 
and ground water monitoring. Cutside of the selected remedy, the University of Minnesota 
is constructing two supply wells upgradient of the contaminant plume and supplying 27 
affected residents with this alternate water supply. 

The combined estimated capital cost for both remedies is $8,308,686. There are no O&M 
costs associated with the soil remedy. The estimated annual O&M cost for the ground 
water remedy is $8,695 for 20 years. 

PERFORMANCE STANDARDS OR GOALS: Cleanup levels for carcinogenic compounds are meant to 
reduce the excess lifetime cancer risk to :o-4 to 10- 7 . Specific soil cleanup goals 
include PCBs 25 mg/kg (TSCA PCB ''Spill Cleanup Policy") and lead 1,000 mg/kg (EP Toxicity 
~each Testing) . Specific ground water cleanup goals for VOCs were also provided. 
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University of Minnesota Rosetount Research Center, ~t, 
Dakota County, Minnesota 

Stat:Emant of Basis an::i Purp?se 

'I'his decision docum:mt presents the selected renecli.al actions for the 
University of Minnesota Rosatount Research Center Site in Roserount, tekot.a 
County, Minnesota. 'nle decurrent was developed in accordance with Carprehensive 
Envi.romental Resp:mse, Catpmsation, and Liability Act (CEFOA), as arrerrled by 
Superfund. JvTencltents Reautlx:>rization Act (SARA), and to the extent practicable, 
the National Oil and Hazardous Substan:::es Pollution Cont.ingeocy Plan (.tCP). 
This decision is based on the acJni.n.i.strative record for this site. 

Description of the Selected Ae!a:19Y 
George's Used Eq\iipili!nt/Porter Electric an:! Machine O:ltpmy/U.S. TransfOOIE!r 
Sites 

The selected restedy, thetm:il destruction of the p:>lychlorinated biphenyls 
(PCBs), with preferen:e for on-site thennal desorption with furre in::ineration, 
and off-site disposal of soil contaminated with lead and copper, was developed 
to protect public health and the enviroment .by preventing direct contact with 
contaminated soils and by prevr:mting leaching of the contaminants into t.he 
ground water by restO'Ving the sources of contamination. 

0 Excavate 6, 469 cubic yards of soil aro corcrete contaminated 
with greater than 25 parts per million (ppn) PCBs and 2,620 
cubic yards of soil contaminated with metals (copper and lead) 
exceeding 1,000 ppm lead (of the 2,620 cubic yards, 1,896 
cubic yards also contaminated with R:Bs) ; 

0 Consolidate 14,809 cubic yards of soil from the three Sites 
conUimi.nated with 10 to 25 ppn PCBs and at one location and 
limit access by man-rMde barriers; 

0 'Ihennally destroy the PCBs fran the 6, 469 cubic yards of soil 
and corcrete; 

0 TransJX>rt soil exceeding 1,000 ppn of lead to an off-site 
ICRA-pennitted larrlfill (transport soil exceeding 49 ppn PCBs 
to a R:RA-/TSCA-pennitted landfill); and 

0 Backfill with clean soil, grade and establish vegetation. 

'ntis ratedy addresses the pri.ocipal threats of ingestion or direct contact 
with the cont.ami.nat.ed soil or ingestion of PCB and lead cont.mni.nated ground 
water. 

an:n Pit Site 

'Ihe selected retedy for the secooo operable unit, a ptmt> out and air 
striR:Jer treat:nent systan, was developed to protect p.lblic health an1 the 
enviroment by preventing ingestion of groun::t water contaminated with volatile 
organic catp:JUrds . 



Groo.rxi 'Water PlmpJut 
• ~nst.All a JU1P in a .noni toring well d:Jwng:radient of the 

Bum Pit Site; 
• Treat £U1P oot water in a packed tower aerat.ial system; 

arrJ 
• Discharge txeated water to an infiltration pood. 

'1his za1edy represents the secon::1 of two operable units within the 
overall site strategy and addresses the principle threat of ingestion of 
contarni.nated water. 

Declaration of Consisten:y 

'1'he selected rated.ies are protective of tunan health am the 
envir:ontent, attain federal am state requ.i.ratents that are f!Wlicable or 
relevant aoo appropriate to this ratedial action, am are cost-effective. 'Ihese 
renedies satisfy the statutory prefereoce for restedies that atploy treatltent 
that reduce toxicity, nobility or volune as a prircipal elerrent am utilize 
pennanent solutions arrl alternative treatm:mt techrologies to the max.inun extent 
practicable. 

Date Gerald L. Willet 
Cc:mnissioner 
Minnesota Pollution Control JlqerCy 
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SlJitiMr ~ RIM!'DIAL AL'mRN\TIVE SE!l.B:Tla. 

U'liversity of .Mi.nneeota lbJEIIDunt ~ 0entar 

Jt::leEm:Junt, .Mi.nneeota 

I. Site NsE, IIJcatioo, an:i Deecript.ion 

'l11e University of Minnesota's ~t Research Center ( RlC) is located 

Within the City limits Of J\JseiTOUnt in Dakota County 1 awroxi.Jnately 20 miles 

southeast of the Minneapolis I St . Paul n:et.rcp:>li tan area ( F igu.re 1 ) . 'nle RR: 

covers approx.i.nately 12 square miles and is used pr.inw:"ily as an agricultural 

research station, alt.inlgh sare light manufacturing and service carpan.ies are 

present. Within the confines of the RR:, the RHC Site (Site), consisting of 

several disr:osal sites, has been investigated. 'lhis Record of Decision 

addresses the ratediation of the foll<=Ming di..sp::>sal Sites : the George's Used 

Equiprent (GUE) Site, the Porter Ele=tric and Mach.ire Catpany (PE) Site, the 

U.S. Transfomer (US'I') Site and the 9.lrn Pit Site (Figure 2). 

'nle top:Jgraphy of the RRC is the result of glacial and glaciofluvial 

dep:>sition. 'Ihe ~ is nolded by glacial dep:)sition an::i the RRC is generally 

level , except the southeast corner which is l:x:lurxied by a oo~t-southeast 

t.rerrling ridge of Iowan age till (Figure 2). 'lbe RRC is underlain by 75 to 150 

feet of Pleistocene age outwash sand and gr~l. 'I'hese deposits constitute the 

uwer aquifer and are recharged by precipitation. 'nle sand arrl gravel is 

un:iarla.i.n by fractured cblanite of the Orcbvician Prairie du Chien ~' 

alth:Jugh in places these b«> units are separated by clays of the Superior lobe 

till. 'l11e cblanite is hydraulically connected to the urderlying Cllrbrian Jordan 

Sardstone an:::i fonns the secorrl aquifer of con:::.-em. '!'he Jordan Sandstone is 

wderlain by the St. I.awn!JI:::e Folll\ation, a cblanitic siltstone that acts as a 

regional aguitard. A third \lilllater-bearing unit, the Fraoconia Foxroation, 
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urrlerlie the St. Lawren:::e Fo:rmation, :-ut is rot widely used as a water source 

in the area and is J"Qt presently at risk. 

A major erosional bedrock valley is present in the northern portion of the 

RIC (Figure 3) and is filled with sand and gravel ~its. '!his valley fill 

m:xiifies the regional grourxi water flow direct.lon which is generally to the 

east-northeast. '!'he valley divides into t\l!lO bran:hes, one to the north ani one 

to the east, b:Jth of which ultimately discharge to the Mi.ssissir;:pi River. 'lhe 

-water table is present at a depth of 60 to 70 feet, within the outwash sand and 

gravel. 

!b significant surface water resources are present on the RRC. '!he 

Mississippi River is located 4R'roximately 5 miles east and northeast of the ~ 

and acts as a regional discharge p:::>int for grourxi water. The RRC Site described 

by this cb:unent is rot part of the 100 year flood plain, according to the 

National Flood Plain Program map for the city of ~t. 

Land adjacent to the RRC is used for agriculture and rural residerx::es. 

Accord.i.ng to 1980 census data, approxiiMtely 7,000 people live within a 4~le 

radius of the Site; less than 75 people live within a l~le radius of the Site. 

Eleven -water -wells are located on RR: ~ ani appro:xi.mately 50 residential 

and snBll .t:usiness -wells are present oorth 800 east of the RIC (Figure 4). 

II. Site Hi..sto%y an::i EnforC&l&Jt lct.ivities 

Site Hi..sto%y 

The RRC was origi..nally developed as a federal smunition IMllUfacturing 

plant during the early 1940s. ~ation ceased in 1945, am the facility was 

ck:eOed over to the University of Minnesota (University). Sin:e that tine, the 

RIC has been used by the University for research. 'nle university has also 

leased various sites aro facilities to i.n:iividuals and small blsinesses. 
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Activities and disp::rsal practices of the University an:i 8CI1e of its lessees 

resulted in the subj~ soil an:i ground "Water cont.ami.nation. 

'nle GUE Site (Figure S) was used as an electrical equiprent storage am 

salvage facility, as -well as a general salvage facility ~ 1968 am 1985. 

'nle activities conducted at the ruE Site in:luded reclsnation of cower wi...t"e by 

burn.ing off insulation, the salvage of electrical equiprent, batteries, and 

~; iocineration of liquids, in:luding tx>lychlorinated biphenyl (PCB) 

cont.aminated oils~ and unidentified drum haOO.ling/storage and transfer 

activities. ~st of the PCB oils were awarently d.isp)sed of in a depressional 

area, alt.OOugh low-level contamination is widespread at the GUE Site (Figure 7). 

Sc:::lre solvents were also released at the GUE Site. 'nle cont.ami.nation of soil by 

lead is believed to be associated with lead acid battery arxi wire recle111ation 

activities at the GUE Site. 

'!be Porter Electric and Machine Ccltp3.ny leased property i.Jmediately south 

of the GUE Site fran 1968 to 1971 (Figure 5). 'Ihis property was used for 

storage and recorrli tioning of used i.rx:tustrial electrical equiptent. PCB 

contaminated waste oils generated fran these activities reporte:ily were spread 

on roads in the area. An area of soil contaminated by PCBs exists at the PE 

Site (Figure 7). 

u. s. Trans fomer leased property awroxi.rM.tely 2000 feet n::>rt.heast of the 

GUE Site fran 1973 to 1978 (Figure 6). 'nle property was used for dismantling 

and salvaging electrical t.ransfonterS. Waste oils fran these activities were 

reportedly washed off a corcrete slab onto the soil at the UST Site. An 

extensive area of PCB contaminated soil exists at the UST Site (Figure 8). 

'nle Burn Pit Site, located just oorth of 160th Street, mi.~ between 

Akron and Blaine Avenues, was used by the University as a disposal area for 

waste chsnical.s (Figure 2) . Urconfi.Dted. r"ep:)rts suggest disp:>sal of chemicals 
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began in this a.rea in the early 1960s. University records indicate that, 

between 196 8 aOO 19 7 ~ , awrox.i.matel y 90, 000 gallons of laborat.oxy chemicals , 

sol vents, corrosives, salts, heavy metals, organics arx1 in:>rgani.cs were 

infiltrated and/ or Wrned in the pit. '.nle pit -was lined with liliE,, backfilled 

with clean sarx:J arrl ca~ with clay in 1980. 

'!he investigation of the RR: Site began on January 31, 1984, when, during 

routin rroni toring of the Pine BeOO Land£ ill, the Minnesota Depart:nent of Health 

(MD-I) detected 1. 3 parts per billion ( pP:>) chlorofom in a residential water 

well upgractient of t.he larrlfill. Following adii.tional sanpling, the Minnesota 

Pollution Control Aqerry (MPCA) staff met with Dakota County (County) officials 

on March 14, 1984, to discuss the direction of the investigation. On JWJe 12, 

1984, further sarrpling of wells on arrl off of the RR: occurred, foll~ by a 

re}X)rt subnitted by the County to the MPCA staff on June 18, 1984. 

In July 1984, actiitional sanpling occw:red, as well as a site inspection 

made by MPCA, County arrl University officials. As a result of these 

investigations, the MCii issued well advisories to 27 families wtxlse wells were 

contaminated with chlorofOllll above the Recutiterled Allowable Limit (RAL). In 

1984, the RAL for chlorofom was 1.9 ~, was raised to 5 ~' and then to 57 

ppb in early 1988. 

On August 2, 1984, a foDM.l Request for InfoDMtion ( RFI) was sent by the 

MPCA staff to the University arxi current RR: tenants. '1b: University hired a 

consultant to conduct the Rated..ial Investigation ( RI ) to resp:md to the RFI; a 

resp::mse to the RFl was received on Sept.a1Der 4, 1984 . On C>=tober 4, 1984, the 

MPCA issued a Request for Response Action (RFRA) to the University. Sartpling of 

residential arrl nonitoring wells continued. Fo.onal negotiations between the 

MFCA staff an:! University began on January 9, 1985 an:! resulted in a Response 

Action Agreement date1 May 30, 1985. D.lring this tine, Phase I of the R1 ~ 
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C'a'l'pleted; the Phase I Rl Report was sul:mitted on March 13, 1985. This report 

identified the &1m Pit Site as the source of the growxi water cont.amination. 

An epidemiology study was initiated by the MPCA am Ml:li staff on July 9, 

1985. Phase II of the RI continued, with quarterly rep:>rts being suhni tted to 

the MPCA staff. 'nle RI Final ~rt was sul:mitted in ti::7v'elnt:er 1985. 

In late 1985, the QJE/PE/tm soil .i.nvestigation became a &epaFate 

investigation f.ran the grourxi water solvent contamination. Because of the 

imrediate threat to the p.lblic, the g:roun::i water contamination was given 

priority, an:i on February 25, 1986, the Detailed Analysis Report, Alternatives 

For A Pennanent Drinking Water Supply - Roser!Dunt Research Center Area, 

Rosem:runt, Minnesota (Ilt\R) for an alternative water suwly was subnitted.. The 

Ilt\R reccmrerrled .inst.a.llation of riew deeper wells to replace the· private wells 

which had contaminated water. FollC7Ning MPCA staff and p.lblic approval of the 

OM, the Resp:mse Action Plan, Grourx:i Water ConU!rni.nation Project, Roserount 

Research Center, was sutrnitted on May 12, 1986, arrl a prototype replace~tent well 

was campl~ted on July 17, 1986. 

W:>rk on rertedi.ation of the solvent plune an:i water supply plans continued 

through late 1986 with subnission of the Grourx:i Water Interim ~P?nse Action 

Plan, University of Minnesota, Rose!To.mt Research Center Site ~rt, dated 

November 11 I 1986 I am the Evaluation of Waste Disposal Burn Pit, Alternate 

Water Supply Sites and Existing Well .Aban:iorment Procedures, University of 

Minnesota, Roserount Research Center 1 RoSE!tOUnt., Minnesota Rep:>rt sul:::Jni t.ted on 

February 10, 1987. 

The soil investigation for the QJE/PE/UST Site was also underway during 

1986. 01 Cctober 26, 1986, the EJ'!jangeDnent Assessment r Rosarount Research 

Center, University of Minnesota (ErrlangeDnent. Assessnent) for the GUE1 PE and 

UST Sites was sul:mitted to the MPCA staff. The Alternatives Report, Roserrount 

Research Center 1 Rosem:JI.U1t, Minnesota for .r:atecli.ation of the PCB contaminated 

soil was suhnitted. on Novanber 10, 1986, fell~ by the Final Detailed Analysis 
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Roserrount Research Center 1 Rosarount 1 Minnesota on 

May 12, 1987. 01 July 21, 1987 the MPCA staff awroved the selection of 

Alternati·-e 70 (on-site t.he.DMl desorption an::i fum= incineration) an:i 

Al.te.rnative 7F (on-site the.Dnal. desorption with condensation an:i scrul:::bi.ng of 

vapors followed by off -site ccmnerc.ial in::ineration) as the remedial actions. 

lt:7o.lever, ~.fter further analysis,:Al.ternative 7F was el.iltl.Ulated because of 

prct>lat5 with han:iling am di.sp:Jsal/ dest.ruct.ion asscciate:i with fute 

cordensation. A groun::i water investigation at the GUE Site, began in early 1987 

arrl advan::ed to Phase II in early 1988. In Deceni:ler 1987, the entire RJC Site 

was placed on the National Priority ::. ~t with a score of 46. 

In 1988 the following reports were sul:mitted to the MPCA staff: 

Final Rep:>rt Phase II Groun:i 'Water Investigation, George's Used Eguipnent Site, 

Roserount Research Center on April 21, 1988; Final Rep:>rt, Soil Contam.ination 

Investigation, George's Used Eguipnent Site, Rosetount Research Center on 

June 7, 1988; Soil COntamination Investigation, Ros€110UI1t Research Center; 

Volurres 1"' am 2 on July 28, 1988; Air Q.lality Feview and Project Schedule on 

July 28, 1988; an:i Pilot Test Report in DeceJrCer 1988. 

Early in 1988, the chlo:rofoz:rn RAL was raised to 57 Ri=>· ~ of the 

residential o.E1ls exceeded this con::entration; D:JrNever, the University decided 

to install a rural water systan installation anyway. 

EnforcEJIE!Jit .Activities 

Enforc::BTEnt actions relating to the RRC Site included Requests For 

InfoDmation to the Potential Responsible Parties (PRPs) issuances of a Request 

For ~ Action to the University, an:::i negotiations and execution of a 

~Action .Agreetent with the University as described atove. '!he 

cooperative resp:mse by the University made ncratorium unnecessa.J:Y. 

~ti.ations resulted in a Response Action Agl:earent dated May 30, 1985, be~n 
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the University and the MPCA. '!'he only lawsuit that arose fran the Rl was 

brought before the United State Bankruptcy Court, District of Minnesota, In Re: 

U.S. Transformer, In::., Debtor (Case ~. 3-84-1136). 'l'ectm.ical discussions with 

PRPs are sunmarized _in the Mn:inistrati ve Record. 

III. Camunity Pa.rtie.i.pation 

Public interest in the RK: Site has focused on the grourxi water 

cont.ami..nation and the water supply rated.ial action alternatives for the affected 

residents. PCB and lead contamination in the soil on the Site received noderate 

p.lblic attention during the Rl 1 b.Jt p.lblic interest in the recc:mterrled 

alternatives has been low to date. 

Public neetings regarding the ground water contarni..nation investigation were 

held on July 25, 1984; March 26, 1985; May 23, 1985; August 28, 1985; and March 

101 1986. These rreetings resulted in consent 510ng the MPCA staff, the 

Un.i versi ty, the County 1 Rosetount officials and RosE!TOI.lflt residents that 

construe-don of rew residential wells was the preferred drinking water rated..ial 

action. In aCCCll:"Ciarce with this decision, a prototype well was installed in 

July 1986 I b.Jt was fc::JUOO to be susceptible to iron bacterial growth. Because of 

t.his 1 in December 19 86, Rosetount :residents requested that the MPCA staff and 

the University re-evaluate the water supply reted.i.al action alternatives. In 

response to this request, the University held p..lblic neetings to discuss rural 

water supply systans on August 3, and CCtoter 21, 1987. 

On April 25, 1988 1 the MPCA staff received draft :revisions of the MDH RALs. 

The chlorofoDTI RAL was raised fran 5 to 57 pP:>. Because this increase in the 

RAL neant the water fraT! affected drinking water wells in Rosercount no longer 

exceeded the chl.orofoDTl' s RAL 1 and .because trend analyses of grourxi water data 

showed oo significant risk of contaminants over RALs reaching water supplies 
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fran the RR: Site, the MPCA staff dete.Dili..ned that the University oo longer had a 

legal obligation to install a water supply systan. On May 16, 1988, this 

infoonation "WaS presented to the residents at a pmlic meeting an::!. discussion 

ensued !:'egard..ing the_thti.versity's legal obligatio:..:.>. On June 13, 1988, the 

Univers.Lty' s Board of Trustees net and approved carpletion of the in:iepe•1c:lent 

water distribUtion syst.an provided that a IMjority of residents sign a property 

damage '-'itiver. A majority of residents agreed by Septa1tler 1988, and 'NOrk on 

the system proceeded. 

'the soil cont.arni.nation investigation pLoceeded concurrently with -=.he ground 

water investiga-: -~n. Public neetings, held in Rosatount on March 26, 1985, 

August 28, 1985, and April 14, 1986, presented the results of the soil 

i..nves~igations corrlucted by the MPc:A staff and the University. On 

August 27, 1987, a public rx>tice was mailed to affected residents and interested 

parties and a neows release was mailed to all Co.mty newspapers and the St. Paul 

and Minnea~lis daily papers. The notice and news release briefly described the 

soil rerred.iation alternatives at the GUE/PE/USI' Sites and the water d.istrib..ltion 

an:: air stripping treatJTent process at the :&lrn Pit Site being considered and 

th::>se being recamerrled by the University. The notice an::i news release also 

in:iicated that copies of the Final Detailed Analysis Rep:>rt and Con:::eptual 

Design Report were available for p.lblic review in the Rosarount City Hall, and 

announced the public rreeting to discuss the alternatives report. The Tle'WS 

release was published in four County newspapers between Septanl::er 7 and 

September 10, 1987. A paid public notice was published in the St. Paul Pioneer 

Press daily paper on September l8, 1987. 

The public meeting was held on September 16, 1987, and 11 area residents 

atterrled. Many questions were asked al:x:rut specific details of theDnal 

desorption, in:ineration, soil excavation, ground water ~ out, an:i ground 
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water novement; however, there were oo p.lblic caments on the recallleuded 

alternative. County officials had previously provided written carments which 

are descril:ed in the attached responsiveness SUI'I'IMr}'. The cament period eN:ied 

on Sept.€!Tt:ler 23, 1987_. Except for County officials, oo further camunications 

fran the public have been received al:xxlt the reccmrended alternatives. At the 

camunity's request, subsequent d:curtents on the site have been made available 

at the PDserrount City Hall for review. 

As indicated previously, in early 1988, the need to i.nplanent the water 

supply ratedy was reevaluated and it was deteDnined tbat due to the change in 

the Minnesota Depart:Irent of Health's RecCI'Itll:!n::ied Allowable Limit for chlorofonn, 

the University of Mi.nnesota had no legal obligation to .in'plarent this remedy; 

however, the University int.eOOs to .i.Jrplerrent the water supply :retedy anyway. 

The ground water p..mp out :reredy has been inplerrented. This R:D discusses the 

decision making process which led to the selection of the water supply :ratedy 

even though row the University has no legal obligation to irrplenent the water 

supply x:e'tedy. 

IV. Scope an::i R::>le of ~le Units in the lesp:?use letion 

In the overall site strategy one operable unit addresses the soil 

cont.arni..nation at the GUE, PE and UST Sites and a second operable unit addresses 

the volatile organic ccrrp:lW"ld (VO::) ground water contamination frc::rn the burn pit 

Site. 

The first operable unit will address the soil contami.nation by P:B-bearing 

oils and solvents at the GUE, PE, and usr sites and fran netals (lead and 

copper). The first operable unit involves the excavation of the cont.aminated 

soil , and the:rmal destruction of the PCBs ( theDMl desorption fell~ by furre 

incineration), backfilling of clean soil, and off-site landfilling of soil 

contaminated with metals. The total volurre of contaminated soil to be excavated 

and treated, disp:>sed of off-site, arx:i consolidated on the GUE Site is estimated 

at 23,898 cubic yards. Soil (scm= of which will be contaminated with PCBs) y,•ith 
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lead con:::entrations greater than 1,000 parts per million (J?Ptl) will be shipped 

off site for disposal at a K:RA-pennitted facility. Soil with concentrations of 

PCBs greater than 25 tpn will be treated by thermal destr -~on 

(desorption-incineragon). Also, 14,809 cubic yards of soil fran the three 

sites with f.ran 10 to 25 fPn PCBs will be consolidated on the GUE Site. Thus, 

the first operabl-e unit addresses the principal threats of direct contact with 

PCB an:ilor netal contaminated soil or ingestion of PCB and/or metal contaminated 

g:roun::i water by rem::rving and destroying the sources of contamination. '!he nest 

current estimates of soil to be treated or consolidated are found in the 

document entitled, Letter Report For Excavation and Backfill of Soil With 10-25 

PCBs, Rosemount Research Center, dated December 14, 1989. 

The second operable unit, ·addressing the ground water contamination fran 

the Burn Pit Site, consists of a p.mp out well arx:i air strif~PE!r system an::i a 

rural water supply systen is described in the Minnesota Enforcatent Decision 

r:ocum:mt 1 University of ~.innesota RosaTOUnt Research Center (MEDD) (see 

Att.achm:mt 2) dateC. Decsnber 4, 1986, and a Prop?sed Design and Schedule for an 

Alternative Treatnent Met.ro:::i of Contaminated Water, dated July 8, 1987. 'Ihis 

operable unit addresses the pri.n:ipal threat of ingestion of ground water 

contaminated with VO:s by volatilizing the \U:s an::i by prov-iding an alternative, 

clean water supply to potential receptors. 

V. Site Characteristics 

GUE/PE/tm' Sites 

Tile GUE, PE, and UST Sites were all used as electrical equiprent storage 

an::::i/or reconditioning facilities. All three sites have soil contaminated with 

PC:.;..:: and, in the case of the GUE Site copper and lead f rem the recycling and 

incineration process used to salvage metal wire and lead from lead acid 

batteries. Other contaminants have been identified in the soil at the si t.es, 

but do not represent a threat to p.lblic health or the enviroJ'I'Ient at the 
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concentrations observed on site. 'nlese other conUD'ninants are: acetone, 

pheool, 1, 4-dichlorobenzene, 1, 2-dichlorobenzene, 1, 2, 4-trichlorobenzene 1 

naphthalene, die thy 1 phthalate, d.ihlty 1 phthalate, arrl a variety of p::>l ynuc lear 

aranatic hydrocarl:x:>~ (PAHs) at lCM ppn levels; antiJTDny, arsenic, beryllium, 

caciniun, chrc:rnium, nickel, ard zin:; an:! 2,3, 7 ,8-tetrachlorod.ibnzo-p-dioxiin 

('IcrD) ard furan 2 1 3,7, 8-tetrachlorcx:ti.benzofuran ('lt:DF). Pesticides were 

anal}'%ed for, rut oot detected. Of the carp:::turds present in the soil, only 

chrcmi.um was detected in ground water in a nonitoring well ( 0.16 ppn - sartl'le 

collected January 1986 ) a.OOve the maxi.num contaminant level ( M:L) ( 0 . 05 ppn) , 

although subsequent sanpling slx:lwed it t6 be below the M:L (0.020 ppn - sanple 

collected July 1986). The other carp:::turds were below the detection limits in 

ground water. Alt.h::lugh many of these cc:rrp:mrx:is, particularly List 1 PAHs, 

dioxins, and furans, are kn:::7wn. or suspected carc.i.rogens, the low levels at which 

they occur in the soil an::i their absen::e in ground water was the basis for the 

deteDni.nation that they do oot represent a threat to p.lblic health or the 

enviroment. 

PCBs have been detected in the soil at the three sites. At the GUE Site, 

surface soil sanple corcentrations range frcrn 1. 7 to 42,000 ppn. Over nost of 

the site, PCBs are coocentrated in the~ 2 to 9 feet of the soil. ~r, 

an area approximately SO by 100 feet with high concentrations of PCBs to a depth 

of at least 36 feet is present in a natural depression (Figure 7 ) . There is 

evidence that the PCBs may have migrated in this area to a depth of 61 feet, 

although the levels detected below 36 feet range fran below the detect ion 1 i.mi. t 

to 7. 7 ppn anc:l may be the result of contamination during drilling. The PCBs 

were identified as Aroclor 1260, with the exception of one surface sample 

identified as Aroclor 1254. 

The situation at the PE Site is similar to the GUE Site. Surface sarrpling 

revealed an area approximately 250 by 150 feet where PCB concentrations range 

fran 3.8 to 63 1 000 wn (Figure 7). The types of PCBs identified are Aroclor 
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1242 I 1248 I 1254 I am 1260. Scstples fran a t:oring drilled in the DCSt 

contami.nat.ed zone -indicated contamination by Arcx:lor 1242 PCBs to depth of 74.5 

feet. 'nle c:orx:entrations decrease dramatically with depth arxi are generally 

belo.~ 10 .RJll at c:tepths greater than 4 3 feet . 

At the UST Site, PCB contamination is widespread but shallo.~, being 

confined to the uwer 3 feet of soil over an area awroximately 300 by 400 feet 

(Figure 8). 'nle PCBs -were identified as Aroclor 1260. 

Heavy metal contarni..nation occurs pred::minantl y at the GJE Site, although 

slightly elevated levels of copper -were detected at the UST Site. At the ~ 

Site, analysis of surface soil sant>les revealed a range of lead eo~centrations 

fran 9 . 5 to 4 0, 000 ppn an::i copper concentrations fran 84 to 310, 000 .RJll· '!be 

netal contam.i.nation is largely restricted to shallo.v soil: soil contaminated at 

or ab::Jve the cleanup criterion of 1,000 .RJll lead is present only to a depth of 

~ feet (Figure 9) • At the UST Site, copper arx:i lead corcentrations exceed the 

background ~trations of the soil at the RR:, but the lead con:entrations of 

40 .RJll fall within the camon range of lead in u.s. soil (2-200 RE) as 

identified by the u.s. EPA (1983) am also within the range of Midwest native 

soil (up to 2,500 .RJll). 'nle copper corceutration of 172 ppn slightly exceeds 

the CCITitOn range of ~r in u.s. soil (2-100 RE), but cbes mt requi.re 

response action. 

Lead is relatively .i.Jmobile in soil because of lead's strong sorption to 

soil particles am organic CCitJlO'UTrls. 'nle lo.v solubility of PCBs in water makes 

PCBs nobility relatively lo.~. 'Ihls is consistent with the widespread but shallow 

PCB am lead contamination ob;erved at the GJE, PE am tm Sites. 'nle deep PCB 

contamination at the GJE atyj PE sites IMY have cccurred as a n!SUl t of c:Urping 

1~ volurres of PCB oil in a smlil area or co-disposal of va::s with the PCB 

oils. PCBs are highly soluble in organic solvents, such as tri- am 
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dichlorobenzene am acetone 1 am these 1M)' have enhan=ed the PCBs ' ability to 

migrate. ~,_the ra1-polar organic sol vents detected at the sites are also 

readily adsorbed onto organic carpounds and may oot readily migrate through 

eoil. A secord theory is that the sheer vol\mE of PCB oil dis{XJSed at the sites 

saturated the soil with oil arxi caused the PCB oil to migrate. 

'nle types of nedi.a affected at the sites are precbninantly sarrly soil arx:i 

outwash sarrls, with scm? clayey organic soil an::i fill material present at the 

surface at the Q.JE Site and SCITe PCB conusmi.nated con: rete at the UST Site. The 

estimated volUIT'es of cont..arn.i.nated materials ( > 1 ppn PCB, > 50 ppn lead) are 

2,500 cubic yards of leed soil, 160 cubic yards of concrete, and 57,000 cubic 

yards of PCB soil. lead and PCBs -were detected in the grourrl water on only one 

occasion in different nonitoring wells, but subsequent s~ling did rx:>t confi.Dn 

the preserce of PCBs or lead which in:licates that the ground water has oot yet 

been .i.npacted by these contaminants. 

aJrn Pit Site 

The burn pit was constructed in the late 1960s by filling in an existing 

east--.e;t drainage ditch at ~ locations approx.iJMtely 80 feet apart. 'nle 

surface dinensions of the pit were 35 feet by 80 feet by 12 feet deep. 'nle 

walls of the pit were sloped an::i blast shields an::i chutes were located on two 

sides of the pit to protect the atployees during the disFOSal arxi b..u:ni.ng of the 

waste. 

The turn pit was used during the late 1960s and early 1970s for di.sFOSal of 

waste lal::orato.ry chemicals, solvents, corrosives, salts, heavy neta.ls, organics 

arrl ioorgan.ics by infiltration and b..u:ni.ng. turing closure, lime was awlied to 

a depth of six in:hes over the entire surface of the pit. After liming, the pit 

was filled with clean dirt an:i caf.Ped with clay. '!he pit was closed in 1980. 

Analysis of soil fran oorings in an::i arourxj the burn pit irrlicate lo..r ~ 
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C'OJ'CeJ'ltrations of toluene, 1, 1, 1 trich.l.roethane, carbon tetrachloride, 

tetracoolorethane,.-an:i uethylene chloride. '!he JMX.inun c:..-orcentration of these 

contaninants was 11 Ri:> toluene. Liirlane aro PCBs were detected at low Rt> 

levels at depths of 14.5 to 16. 5 an:i 22 to 24 feet in one bor~. M:> chlorofom 

was detected in the soil sanples . 'nle level of soil contamination at the rum 

pit OOe5 not necessitate any .raredial action. 

Ground water cont.ami.nation associated with the rum pit occurs as a plll't'e 

8H='rox.i.JMtely four miles long that trends to the east an::i then northeast (Figure 

10). '!he highest coocentrations of chlorofom (72 RD) were detected in 

nonitoring well J+J-210, awroximately one mile east of the burn pit. 

Con=entrations range fran rDn-detect to 39 p{D in the other m:mitoring wells, 

and fran non-dete=t to 16 ~ in the residential wells. 

VI. Smnmy of Site Risks 

Selectioo of In::licator ctanic:a.l.s 

In accordance with the Qli.dan:e on Rsted.ial Investigations urrler CE:RCIA, 

dated May 1985 aoo the SuperfuOO Public Health Evaluation JIIBnual Draft, dated 

January 5, 1986, indicator chemicals -were selected to facilitate the p.lblic 

health evaluation an::i detenn.i.nation of the cleanup criteria. lead arrl PCB 

(Arcx::lor 1260 arrl 1242) were selected for the soil ratediation based on their 

greater corcentration, toxicity arrl areal distrib.ltion cc:rtpared to the other 

catpJWrls detected at the GUE, PE aoo tm' Sites. Chl.orofom was selected for 

the ground water .ratediation because it occurred in the greatest JUtt:er of 

residential wells arrl was the only carpowrl fourx:f in the residentiAl wells that 

occurred in significant concentration (based upon the chlorofom RAL of 1. 9 at 

that tine) . The other catpJWrls have never been detected arove 2 pti>. 
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Exposure AssesBIIB'lt 

'!'he ~.ment: Assessnent, analyzes the p::>tential tran.Bp?rt pati"Mays an:::i 

receptors for cont.amination at the alE, PE and t.5T Sites. Surf8Ce water run-off 

is recharged directly to groum water ard cbes rot represent a p:Jtential 

pat.n..Rsy. Likewise, analysis of air transp::>rt. m:deli.ng has elimi.na.ted air as a 

p::>tential pati"May. A::cording to the m:x:iels, a hypothetical receptor 1, 000 feet 

cXJwnw.ind would receive a PCB cbse between 10 to 1,000 tines less than the nost 

restr ict.i ve occupational exposure guideline of one microgram per cubic neter. 

Lead \oD..lld be a,wrox.:i.rMtely 1, 000 tines less than the occupational exp:>sure 

limit of 0. 15 milligram per cubic neter. 

CXle to the high infiltration rates of the FbsEm:Junt outwash ( 17 in::hes per 

year), migration of contaminants to the grourrl water represents a p:>tentially 

significant transp:nt patl"rway. 'Ihe nearest existing grourrl water receptors are 

12 private water supply wells located 5,000 to 7,000 feet northeast of the GUE 

and UST Sites. Ground water nodeling predicts an arrival tine of 50,000 years 

for PCBs at the RRC property boundary and 100,000 years for the nearest 

receptor. Solvents which may increase the solubility of PCBs have rot been 

fouro in significant quantity during testing; therefore, solvents are rot 

expected to play a role in long-tenn PCB m::>bility. 'Ihe Endangernent Assessrrent 

predicted that lead 'troiOU!d migrate JtOre rapidly if rot intercepted by the IUfP 

out systen, arriving at the property boundary in approximately 41 years. 'nle 

construction of a rural water supply, already in progress, as part of the secorx:i 

operable unit at the RRC Site (addressing the vex: problE.In) will rettOVe the 

receptors fran the contaminated aquifer. 

Direct dermal contact aro/or ingestion of con~ted soil are tinls the 

only rema.in.i.ng exposure pathways to seriously consider at the PCB sites. 'nle 

nost likely receptors for these pathways are workers at the sites. Public 
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access to the sites is restric-.:..ed and there are f~ than 75 people living 

within a ::-ne-mi.le radius of the sites. Proper training and protective equi~t 

sl'n.tld be adequate to ensure worker safety during cleanup of the sites. 

'nle potential for direct contact with rum pit solvents was el~ted as 

an exposure pathway when the pit was closed in 1980. '!he only .inp:>rtant pathway 

remaining for sol vent exposure is ingestion of cont.am.i..nated <]I"'O.lnd water. At 

present, 20 'Wells, serving 27 fsn.ilies, have detectable quanti ties of chlorofoDT'I 

an:::i 16 other "Wells in the study area could potentially .bec:ale contam.inated . 

.tioNever, aquifer retedi.ation is underway and the construction of a rural water 

supply syster., begun in o=t..ober 1988, will eliminate this pathway. 

Risk AssesSDEnt 

PCBs 

Infonnation provided here is extracted fran the 'Ibxicological Profile for 

PC:Bs (June, 1989) published by the Aqercy for 'Ibxic Subst.an::es an:::i Disease 

Registry ( AS'IDR) • PC:Bs exist at backgrourx:i levels in nuch of oor air, water am 

soil. 

t«J adequate studies have been corrlucted to deteDnine if long-t.eJ:Jn exp;:>Sure 

to PCBs causes career in humans . PCB exposure has resulted in an i.rx:'rea.sed 

i.n::ideoce of l"epatocellular carc:in:rna. in several ani.mal studies. Data fran the 

nost recent study on animals "Were used by the U.S. EPA Carc:.i.n:Jgen Assessrrent 

Group as the basis for carcin:>genic risk assessrrent. 'nle EPA classifies PCBs as 

a Group B2 carci.,n)gen (Probable fturMn CarcinJge!n). 'nle criteria for this 

classification is sufficient evic:ien:=e of carcin:>genicity fran animal studies am 

inadequate evidence of care i.n:>genici ty fran hurMn studies. EPA has estimated 

that lifetine ingestion of 0.175 ug/day ~d present an in:reased carr=er risk 

of 1 excess cancer per population of 100,000. 

An ~lictmle health guideline is the U.S. EPA's PCB Spill Cleanup Policy, 
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dated July 1, 1987, at 40 CFR S 761 Subpart G of the u.s. EPA's Toxic Substan::es 

Control Act (TSCA) , which establishes cleanup levels based on the p:>t.ential for 

hunan contact with the PCBs. The codified p:>licy for new spills requires the 

following cleanup l~ls: 

Type of Area PCB Decontami.nation Coocentration (ppn) 

~nrestricted Access Area · Decont.ami.nate to 10 
(residential I camerc ial am 
rural areas ) 

Restricted .Access Area ( .1 km Decont.ami.nate to 25 
f rem residential/ ccmrerc ial area, 
limited by nan-made barriers) 

Restricted Access (Electrical Decontaminate to 25 or 50 
Substation) 

According to the TSCA catego_ries, the area with residual PCBs may be 

classified as a restricted access area if the contaminated soil were cleaned up 

to 25 ppn PCB and limited by a nan-made barrier. The Office of Health and 

Envirornental Assessrrent (CiiEA) has concluded that a P2B level of 25 ppn in soil 

~d present less than a 1x10-7 level of oncogenic inhalation risk to people on . 
site who ~rk rrore than 0. 1 kilaret.ers fran the actual spill area (assuming that 

the spill area is less than 0. 5 acres) . The CliEA has also calculated the risk 

associated with ingestion of 10 :ppn PCBs in soil to be 1.54 x 10-4 . 

The CliEA has p..lblished a rep::>rt which indicates that a 10-inch cover of 

clean soil reduces the risk of PCB contaminated soil by approx.im:ltely an order-

of nagni. tude. The planned re1ejy will have a 16-inch cover over the 10-25 ppn 

PCB-cont.am.i.nated soil . The rera.ining unconsolidated soil, which could have up 

to 10 ppm PCBs, ~uld have an ingestion risk of 1.54 x 10-4 . 

Data concerning carcin::>genicity of high levels of lead in humans are 

in:cm:::lusive, b...lt there is evidence that several lead salts are carcinogenic in 

lab:Jratory ani.JMls, causing tlli'IOrs of the kidneys . The available evidence 

in:licates that high levels of lead exp::>sure exerts toxic effects on pregnant 
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wc:JTen an:::i the fetus. lead also causes a variety of toxic effects in the brain 

an:::i nervo.l.S systan, Ule kidneys an:::i the blood foDMtion systan of hmlans an:::i has 

a significant effect on developtent.al process in young children. In:reased 

blood pressure is al5o associated with lead, which ~ to be significant for 

mic:ile-aged white males . 

'nle state interim st.arrlard for lead in soil is 1,000 ppn. Currently, a 

waste is classified as hazarct::us under R::RA only if an EP toxicity leach test 

for lead yields a corx:entration of greater e-.an 5 ppn in the leachate. Urxier 

RCRA, the total allowable coocentration of lead in soil may vary, depen:iing on 

the chemical fo.on an:i tON well the lead is t:xJun::i to the soil particles. 

Chlorofcmn 

'!he Toxicological Profile for Chlorofo.on, p..tblished by the AS'IDR (January, 

1989) provides the basis for this risk asses2l'llmt. ExFosure to high levels of 

chlorofo.on by ingestion can affect the central nervous system, liver and 

kidneys . Chronic exp:>sure to low levels of chlorofo.on has resul :..ed in tl.ITOrs in 

an..im::!ls . ~, because there is insufficient eviderre of carci.oogenici ty in 

hunans, chlorofoiJTI is classified as a Group B2 carc:i.rogen (Probable H\.man 

Carc:irngen). 'lh? EPA originally estimated that lifet.im? ingestion of only 1. 9 

ug/ 1 of water "-UU.ld present an in:reased can:::er risk of 1 excess career per 

p:lp.llation Of 1001 000 • M:Jre recent anj J1Dre awropriate research has det.eDni..ned 

that chlorofoiJTI is oot as p:~tent a carcin::;,gen when actnini.stered in drinking 

water. 'nle Carc:i.oogen Assessnent Group has rDN estimated that lifeti.ne expJSUre 

to 57 ug/1 of water 'WOUld present an excess cancer risk of 1 excess can::er per 

population of 100,000. 

.. 
i 
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Envi.romBntal Risks 

As described al:xJ-Ie, the only significant contam.i.nant transp::>rt pathways for 

PCBs arrl lead are grourrl water ingestion an:i d..i.rect dei:mal contact aOO/or soil 

izl9estion. 'Ihe enviromental jnpact of these potential pathways is oot clear. 

'nle p:>tential of significant cont.ami.nant migration to the Mississippi River I 

nore than four miles fran the QJE 1 PE an:::i lET Sites 1 is negligible an:::i would 

take an efl:)DTOUS arrount of tine. 'nle m:xiels i.rrlicate it will take approximately 

100 1 000 years for PCBs arrl 41 years for lead to tr5Vel one mile. Feoces nay 

help to deter a.n.i.rMls fran entering the Site, but the potential .rerMins for 

direct contact a.OO uptake through the fcxxl chain by wildlife. Raroval of the 

cont.ami..nated soil am backfill with clean soil stalld greatly restrict these 

pathways. 

'!he p:::>tential risk associated with chlorofolJTI arrl other VCX::S fran the Burn 

Pit Site is that of ingestion of contaminated grourrl water. 'Ihe potential 

env iroJ'J'Tental .inpact of th.is contaminated g::round water is , therefore, very 

limited. Ul t.ilMtel y 1 the contaminated grourrl water, without treat:nent, would 

discharge to the Mississippi River. G:roun:i water nonitoring i.rrlicates that the 

cont..ami.nant coocentrations decrease wi. th distarce fran the ~ pit, and are 

below- REt.hod detection limits of 1 ppb before the grourrl water reaches the 

river. 

'nle use of a packed tcMer aeration systEI'Il to treat the ground water 

presents an ad:ii tional p:>tential env iromental exposure pathway. Ji::Jwever, 

according to air quality ciispen;ion calculations for the treatllent system in 

place at the RRC Site, all air quality criteria are expected to be net. 
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Cclrpri.Ba ·:.o ARMs 

'nle federal arx::t _:;tate chEmical-specific applicable or relevant arx::t 

awropriate requirenents (ARARs) or criteria that are to be considered ('m:s) 

are sto.m in Table 1.- As described arove, PCBs arxi lead have n:::7t been 

COI'C1USively detected in the growx:l ~ter 1 Wt 00 exceed., by liS nuc:h liS five 

orders of magnitude, the ARARs ard TB:s in the soil at the GUE, PE ard tET 

Sites. 

When this investigation began in 1984, chlorofolJTl was detected in 25 wells, 

of which only 14 exceeded the original RAL of 1. 9 wb· The present RAL of 57 

wb is oot exceeded in any residential well, arxi is exceeded in only one 

nonitoring -well (l+J-21) on the RK:. 

VII . D:lc\m3ntation of Significant OlmJes 

QJE/PE!l.Bl' Site& 

The preferred alternative for remediation of the t.ET, GUE arxi PE Sites 

(with or witlnlt PCB soil contamination) is excavation of soil with greater than 

25 ppn PCBs arrl 1, 000 ppn lead. Soil contamiL ... :.. U!d with lead greater than 1, 000 

ppn \ l.l be disposed of at an off-site ICRA-pennitted larrlfill without being 

treat.=d for PCBs. Soil with greater than 25 ppn PCBs (with lead levels below 

1, 000 ppn) will urx:iercp on-site thental desorption-incineration to .ta'ID'Ve PCBs. 

Soil fran the GUE, PE arx::t tET Sites with PCB coocentrations between 10 an:i 25 

J:Pn PCBs 'WOUld be consolidated on the GUE Site arxi covered. 

'!ba bid specifications will be based on perfo.cnance criteria detei:mined 

fran the awroved altemative, rather that being met.bxi specific as ariginall: 

prt:pJSed. 'Ihls -·hange -was made to in::rease the range of available techn:>logies 

so that a significant nunDer" of bids 'WOUld be fort.lrc.m.ing to ~ge 

c:arpeti ti ve costs. 
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BD:n Pit Site 

"!'he preferred a.l.t.ernative for renediation of contani.nated g:roun:i water fran 

the Burn Pit Site is a p.mp out ard treatnent syst.an located on the tkliversity 

property. 'Ihl.s alternative was inplarented as described in the MEOO, previously 

nent.ioned.. Treatrrent of the water consists of packed ~r aeration an::i 

discharge to an infiltration p:m:i. '1hl.s action represents a significant change 

fran the initial spray irrigation treat:nent systan, but provides rrore effective 

treatnent nethod than the original design. Spray irrigation would rot have 

consistently satisfied the discharge requ.iratent of 5 RJb chlorofonn (or VO:S) 

so the packed t,or,.Er aeration alternative was in'plE1'11Emted. 

'!he second phase of the rEI'!ed..ial action for the Burn Pit Site is the 

construction of a .rural water supply system to provide clean long-t.enn drinking 

water to residents with ~lls that are '!ON or could p:>tentially be affected. 

The rural water systan alternative is a change fran the original selected 

alternative which was app:rovec:l for this operable unit. fbwever, a rural water 

Sl.IWlY system provides an equivalent of protection of p.lblic health an::i provides 

water. with nore pleasing aesthetic qualities. Initially, the University an::i the 

MPCA staff approved the construction of r£'W iniividual residential ~lls 

screened in the Fran:oni.a aquifer, as described in the MEIX). 'lb.is solution was 

initially accepted by the residents arrl Rosarcunt ard County officials. 'llle 

prototype Frarx::'Onia well proved to be susceptible to taste arxi ocbr problans 

frcrn bacterial growth due to high iron COl veJ 1trations in the water. 'nlerefore, 

the residents asked the University to reconsider a rural water 8\g)ly systsn. 

Further negotiations 5t0flg the residents, JbsemJunt officials, tm.iversity 

officials arrl the MPCA staff resulted in the sels::;tion of a :rural W!lter supply 

systan as the appropriate alternative. 
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'nle Alternatives Rep:?rt 1 A::lsem:::lunt Research Center 1 Rosarount. 1 Minnesota, 

dated ~ 1986 1 identified 42 p::Jtentially relevant technologies for the 

I:'elted.ietion of the RR: Site. 'nle acceptable technologies 'Mere then cattJined to 

create 20 altenlative rerred.ia1 actions (SU1'1Mrized in Table 2). Each 

alternative raned.ial ~ion was analyzed for effectiveness in neeting the 

evaluation cri terie see Section IX. : Sunmary of Catparetive Analysis) . 

Alternatives 1 through 5 requi.:re at least 30 years of operation arrl maintenarce 

(O&M) 0 

Soil significantly contaminated with ~ an:l lead which is identified 

for t.reatrrent will be referred to as "soil contaminated with netals." '.nle t.eiJn 

"R:RA landfill or vault" neans a FCRA awroved lan:ifill or vault. The t.ei:m 

"TSCA larrlfill or vault" neans a TSCA approved larxifill or vault. 

Alternative 1: M:> Action 

Alternative 1 involves only long-teon groun:! water ncn.itoring for at least 

30 years. 'nle potential for direct del:mal contact with an::i/or ingestion of lead 

and PCBs would I:'EIM.in 1 as would the p:>tential threat to g::roun::i water due to 

leaching of netals an:l PCBs. 1J1t>lerrentation of this option \oO.lld nean that 

certain areas would remain restricted for residential arK:f camercial use for an 

.irrlefinite period of tine. 1hl.s alt.einative is considered a base line scenario 

~ which other alternatives can be OCJtDared . 

Alternative 2: Limited Site Control 

Alternative 2 cart>i.nes site access an:l use restrictions an:l soil venting. 

Access to the sites would be restricted by the construction of fen:-es a.roun:i all 

areas ...mere PCBs exceed 25 RJtl arrl/or lead exceeds 1,000 RJtl· In acXlition, the 
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University would revise the Catprehensive Oevelopnent Plan for the RR: to ensure 

continued restricted site access. A ootice 'llllOUld be filed with the Dakota 

Ca.mty Registrar of r:eeds, recording the change in status of the property. 

'l1lese actions W'OU.ld reduce the risk of direct dez:mal contact with the 

oontaninated soil . 

Soil venting is an ~ technology for rerroving VO:S fran unsaturated 

soil atx:JvE the water Ulble. At the RK: Site, it 11i110Uld be used to volatilize the 

VO:S at the GUE ard PE Sites, eliminating the p:>t.ential for VO:S to nobilize 

PCBs. 'nle effectiveness of this action ~d be verified by long-t.enn ground 

water nonitoring (at least 30 years). Solvent venting wccl.d have oo effect on 

reducing the potential migration of lead to grourrl water. 

Alternative 3: Penreable Cover 

Alternative 3 involves the excavation an:i off-site d.isrosal of 

approx.imately 2,620 cubic yards of soil contaminated with netals at a RCRA 

landfill. A penteable soil cover of l. 5 feet in thick::r"wass 'WOUld then be spread 

over areas in excess of 25 ppn PCB to reduce the risk of direct dennal contact. 

'n1e cover WC1..l.ld be graded arx:1 then seeded with grass to minimize erosion. A 

soil venting syst..em would be insU!lled to volatilize the VO:S to reduce the 

p::>tential for PCB migration to grourrl water. 'nle effectiveness of the 

rEJl'Ed.iation would be verified by long-t.enn g:rounj water nonitoring (at least 30 

~). Because the PCB contaminated soil are oot excavated or m::M:!d, this 

alternative "--lll.d minimize exposure of ~rkers during the rarecti.al action. 

Alternative 4: ~rneable cap 

Alternative 4 is similar to Alternative 3, except the cover on the RR:: Site 

~d be inpeD'reable (therefore a cap) thus restricting surface water 

infiltration. Witix::lut the infiltration of -water acting as a driving force to 

dislodge PCBs. presently adsorbed onto the unsaturated soil, there is oo need for 
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a venting systan. The cap wcW.d consist of a clay layer overlain by seeded 

t.opsoil, the total 1:h.ickness being either 2 . 5 or 4 feet. Excavation of 2, 620 

cubic yards of soil contaminated with netals for off-site disposal at a R:RA 

land£ ill ~ld el imiliate the potential for lead contarn.ination of grourd water. 

'!his alternative also would require long-teJ::m grourrl water non.itoring ard 

cap maint.enan:e. 

Alternative SA: On-Site TSCA Vault 

Alternative SA involves the excavation of 6,469 cubic yards of soil ard 

coocrete contami.nated with PCBs exceeding 25 ppn an:i 2, 620 cubic yards of soil 

contami.nated with net.als exceeding 1, 000 ppn lead. The soil contaminated with 

neta.ls \lo!OUld be disposed of off-site at a JCRA larx::ifill. The PCB-contaminated 

material 'oWO\lld be enclosed in a TSCA vault that would be located in an 

urcont.am.inated area innecliately 'WeSt of the GUE Site. 

'Ih.is alternative would require long-te:on ground water and leachate 

non.itoring, as 'fEll as naintenance of the vault. 

A1 ternati ve SB: On-Site R:RA Vault 

Alternative SB is essentially the s5te as Altexnative SA, except the 

on-site vault ....uuld be ICRA penni.tted (instead of a TSCA vault), a.llCJWing the 

soil cont.am:i.nated with metals to be co-disp:>Sed with the PCB contaminated soil 

in the vault. 

A1 temati ve 6A: On-Site Extraction ard Biodegradation 

Alternative 6A involves excavation and solvent (net.hane aro petroleum 

either extraction ( PE:I') } extraction of 6, 46 9 cubic yards of PCB-cont.aminated 

BOil ard corr ?te follOIIE!d by ultraviolet (W} dechlorination of the liquid 

extract ard biological treatltent (Aroclor 1242 only) prior to d.i.echarge to 

Metropolitan Waste Control Catmission (1+0::) sewer system. 'I1le treated soil 

w:JUld then be beckfilled in the excavation at the GUE Site. ~ t..tn.Jsand six 
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hurdred am twenty cubic yards of soil contami.nated with metals would also be 

excavated and d.isp::>s¢ of at an off-site R:RA lan:ifill. 

Alternative: 68 01-Si te Extraction 

Alternative 6B is essentially the same as Alternative 6A, except in 

Alternative 6B the soil fran the PE Site, which contains Aroclor 1242, cbes oot 

receive d..Lre:::t biodegradation. Instead, all of the excavated PCB-contaminated 

soil would undergo met.haool arxi PET extraction separation, drying, an::i 

backfilling. '!he liquid phase fran the 8ol vent extraction stage would unc:ie.rgJ 

UV light dechlorination, distillation, and activated sludge biological 

t..reat:Jrent.. 'nle resul t.ing clear liquid would tben be discharged to the .KtCC 

sewer systan. 'I'b= soil contaminated with netals would be sent to an off-site 

R:RA landfill, as in Alternative 6A. 

Alternative 6C: On-Site Extraction and Biodegradation/Off-Site 

Incineration 

Alternative 6C is similar to Alternative 6A in that the Aroclor 1260 

P.:B-cont.ami.nated soil fran the GUE an:i UST Sites \IO.l.ld urv::iergo met.haool-PET 

extraction an:::i the Aroc:lor 1242 PCB-contami.nated soil fran the PE site would 

uOOergJ direct biodegradation. '!he treated soil would then be h!tckfilled on the 

QJE Site. fbwever, the liquid phases separated fran these processes would the 

pass through activated carb:::m filters prior to discharge to the MoO: sewer 

syst.an. 'nle carton filters and the coocentrate fo.D'IE!d during the distillation 

phase of solvent extraction would be transported to an off-site TSCA 

in::inerator. Tankers with a 4, 000 gallon capacity would be used to transport 

the waste, requiring the construction of on-site facilities for storage of the 

waste until that vol\me is generated. '!be soil contami..nated with Detals 

exceeding 1,000 tpn lead would be sent to an off-site JCRA landfill. 
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Alternative 60: cr.-Site Extraction/Off-Site In:ineration 

Alternative 60 is esSf!!J1tially the sarre as Alternative 6C, exr:::ept the 

Atoclor 1242 PCB-<::ontaninated soil fran the PE Site w:JU.ld oot un:ier'g:> di.rect 

biodegradation. All -of the PCB-contaminated soil u00erg:> JTet.harol .. m' 

extraction, separation, dcying, an:1 backfilling. 'ftle distilled liquid phase 

would pass through activated carbon filters and then be discharged to the lHl: 

sewer system. 'nle carl:x:m filters am distillation COicerttrate ~ld be 

transported to an off-site TSCA i.rrinerator. T.1e soil contaminated with rretals 

~ld be sent to an off-site RCRA landfill. 

Alternative 7A: CX'l-Site In:ineration and Biodegradation 

Alternative 7A involves excavation of 6,469 cubic yards of soil an:::i 

corrrete cont&n.i.nated with nore than 25 ppn PCBs arxi 2,620 cubic yards of soil 

contaminated with netals exceeding 1, 000 ppn lead. 'nle soil contaminated with 

lead greater than 1,000 ppn an:::i PCBs greater than 49 ppn would be sent to an 

off-site RCRA/TSCA landfill. Shallow soil contaminated with between 10 arxl 25 

ppn PCBs will be consolidated arr:l covered (peoteable cover) with soil arrl 

vegetated so that surface PCB concentration d::es not exceed 10 ppn. Each of the 

three disp:Jsal sites will have 10-25 ppn PCB soil covered under this 

alternative. 

Soil arrl corrrete fran the GUE am lBT Sites contaminated with Aroclor 1260 

~d be crushed an:::l fed into a continuous-feed rotary kiln or circulating 

fluidized bed C'CITb.lstion i.n=inerator to thennally destroy the PCBs at 1, BOO °F. 

An afterb..u:ner attAining tsrperatures of 2,200°F ar¥:1/or scrutt>ing an:::l filtering 

systems may be necessary to c:::atpletely destroy the PCBs in the off~ prior 

to release to the envil:oiaent. 'The destruction rates achieved would ~roach 

100 percent, with residual PCB corx:entration in the soil of less than 2 RJll· 
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'lba Aroclor 1242 PCB soil fran the PE Site would wdergo direct biodegradation 

as described in Alt.arnative 6A, prior to in:ineration. 

Alternative 7B: Cl'l-Site Ircineration 

Alternative 7B is essentially the same as Alternative 7A except the Aroclor 

1242 PCB-contami.nated soil fran the PE Site would be incinerated witlrlut first 

wdergoing biodegradation. 

Alternative 7C: On-Site 'lbama.l Desorption, Biocieg:radation and FUte 

Ire ineration 

Alternative 7C involves the excavation of 6 1 469 cubic yards of soil and 

concrete cont.mninated with 25 ppn or nore PCBs, and 2 1 620 cubic yards of soil 

conUDni.nated wi. th netals . The soil contami.nated with lead greater than 1 1 000 

R=Jn and PCBs greater than 49 ppn WI:W.d be sent to an off-site ICRAITSCA 

larrlfill. Surface soil with between 10 and 25 ppn PCBs would be consolidated 

arx:i covered. Each of the three disposal sites will have soil with be~ 10 

and 25 ppn PCBs covered under this a1 ternati ve. 

Soil and crushed coocxete fran the OOE and US'I' Sites would be crushed and 

fed into a theDnal desorber. 'lba Aroclor 1242 PCB soil fl:an the PE Site w:W.d 

wdergo biodegradation as described in Alternative 6A, prior to thel:rnal 

desorption. '!here the soil would be heated .indirectly through a qas fired, 

electric or infrared light systan to volatilize the PCBs. The ftJ'res fran the 

desorber would pass into a fune in:ineration charltler where the PCBs will be 

oxidized at t..Eit'peratures of 2200°F. The off-gases would tiel be scrutbed in a 

~ al.JtAli.rw? scrul::tler prior to release to the at:JIDSphere. 'nlese anissions would 

be aonitored to ensure CCJ~t>lian:."e with air quality rules. 'nle scrul:ber brine 

'WOUld be disp:>sed to the K<O: sewer systan. The renr:Nal rates would a,w~h 

100 percent, with residual PCB c:orcentrations of less than 2 ppn. 
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'l'h aoil would exit the the.Dnal desorber an:! enter a )'r:)pper for cooling an:! 

backfilling. 

Alternat.:. ve 70: en-Site 'nle:anal Desorption and Fune Ircineration 

Alternative 7D is essent.ial.ly the sane as Alternative 7C, except that the 

Aroclor 1.242 PCB soil fran the PE Site would ~direct theiJM.l desorption 

and fme in:ineration and rot~ biodegradation. This results in residual 

soil PCB ~trations of less than 2 fPt1 after treatment. 

Alternative 7E: CEI-Site 'nle:cnal Desorption, Bicxiegradation, and Fune 

Condensation 

Alternative 7E involves the eJa:avation of 6,469 cubic yards of soil 

contaminated with greater than 25 ppn PCBs, an:i 2, 620 cubic yards of soil 

cont.ami.nated with netals with greater than 1, 000 ppn lead. '1he soil 

contaminated with lead greater than 1,000 ppn and PCBs greater than 49 ppn 'WOUld 

be sent to an off-site FCRAITSCA larxifill. Surface soil with PCB concentrations 

between 10 and 25 RJt1 will be cansolidate:i and covered. Each of the three 

d.isp:6al sites will have 10-25 ppn PCB soil covered under this alternative. 

'nle Aroclor 1242 PCB soil fran the PE Site would first~ 

biodegradation, as described in Alternative 6A, prior to thel:ma.l deso~ion. 

'nle Aroclor 1260 PCB soil fran the GJE and tm Sites would be cart>ined with 

contaminated corrrete, crushed and fed into a theimal desorber. 'nlere the soil 

will be heated to volatilize the PCBs. '1he soil would then exit to a tq,per for 

cooliB1 an::! backfilling. '1he PCB destruction rate ~d awroach 100%, with 

residual corcentrations of less than 2 fP'l· 

'!be off -gases fran the t.heJ::mal desorber then pass through a cc:nienser 

systan where the gases wul.d be cooled and corrdensed, producing essentially four 

major products: rxm-condensable gases, water, organics ( PCBs) , and dust. 'nle 

gases _would pass through an anissions control systan such as carlx:>n absorption 
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before release to the abiDSphere. 'these anissions would be ncnito:red for 

cmplian:::e with air quality rules. 'nle water woold pass ~activated 

carton filters and then be disposed on-site by spray irrigation. The organics 

am cilst w,:,uld be containerized aoo transp:>rted, with the spent carl:Dn filters, 

to an off-site TSCA in:::inerator. 

Alternative 7F: On-Site 'Ihe:cnal Desorption and FUte Condensation 

Alternative 7F is essentially the sane as Alternative 7E except that the 

Aroclor 1242 PCB soil would un:iergo direct thennal desorption wit.h:lut first 

urrlergoi.ng biodegradation. 'Ihe residual PCB corcentrations would be less than 

2 RJTI· 

Alternative 7G: On-Site 'Ihe.rmal Desorption an:i FUie Irr.i.neration, Consolidation 

of Soil with 10 to 25 ppn PCBs am 50 to 1,000 ppn Lead in WE Depression 

Alternative 7G is the same as Alternative 7D except at the surface soil 

conUiminated with between 10 arrl 25 1¥1 PCBs arr::1 soil contaminated with between 

50 am 1, ooo RJt1 lead woold be consolidated arrl covered at the GUE Site. 

AWroximately 22,793 additional cubic yard of soil would have to be excavated 

am consolidated at the GUE Site. Cost estimates for this Leredy ~ described 

in a letter rep::>rt entitled Sutlnittal of Cost Estimates To In::lude Excavation to 

1 Oppn PCB, dated Dec::eJtDer 13 , 1988 . 

Alternative 7H: On-Site 'nleimal Desorption and Fume Iocineration, Consolidation 

of 1 to 25 J?F111 PCBs arrl 50 to 1,000 ppn lead in GUE Depression 

Alternative 7H is the &arre as Alternative 70 except that PCB contaminated 

80il between 1 an:i 25 1¥1 woold be consolidated arrl ccwered at the GUE Site. 

Approximately 60,458 a<Xlitional cubic yards of soil woold have to be excavated 

am consolidated at the em; Site. Cost estimates for this LEiiedy were described 

in a letter report entitled Subnittal of Olst Estimates to In=lude Excavation to 

IDwer levels , dated Deceritler 13 , 1988 . 
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Al.tel:1'lative 7!: On-Site 'I'helJI'Ial Desorption and Fune In:ineration and 

Consolidation oi Soil With 10 to 25 ppn PC:Bs in GUE Depression 

Alternative 7I is the sane as Alternative 70 except that soils conUimi.nat.ed 

with betw1een 10 and 2? ppn PCBs would be excavated and consolidated at the GUE 

Site. Esti.IM.tes of excavation vol~.~~tes and costs were detailed in a cbcurrent 

entitled letter Rep?rt for Excavation and Backfill of Soil with 10-25 ppn PCBs 1 

:Rosenount Research Center, dated December 14 1 1989. 'nle m::>st current excavation 

volune estimates are found in this rep:>rt. 

Alternative 7I leaves on the site soils conusminated with up to 25 ppn PCBs 

and up to 64 0 ppn lead. Access to this consolidation area will be restricted by 

man-made barriers as requ.i.red. by TSCA. Because additional ranecli.ation for lead 

and PCBs rray be required if cleanup criteria becace rrore restrictive in the 

future, and because rem:d.ial actions at all NPL sites are requ.i.red. to W'rlergo 

_periodic review " ... no less often than each 5 years after the initialization of 

such I"a'Tedial action to assure that human health an:i the envi.roment are being 

protected by the rem:!dial action being inplerented ... " {section 121 (c) of 

SARA) 1 Alternative -r irrludes a section 121 (c) review of this rem:!dial action, 

due within three years of the effective date of the ROO to address changes in 

mandatory clean up levels. In addi. tion the review shall evaluate other rened.ial 

action alternatives not previously reviewed which would further remediate the 

lead and PCBs in the cont.am.inated soil. 

PCBs 

'nle University may satisfy the PCB review by funding original research 

(p:>Ssibly c. -sters thesis) consisting of a literature search and a pilot study 

evaluating :me or J'IOre PCB reredial alternatives for the tJ:eatlrent of the 

cont.am.inated soil. The literature search and pilot study shall be conducted by 
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University of Mi..nnesote staff in one or I'ID.re of the University's academic 

deparonents 0 

If expertise cbes rot exist in any University acadsnic deparonent to condoct. 

a literature search 8nd a pilot study, the University shall indicate the 

unavailability of such expertise an::J pursue such expertise elsewhere. For ~h 

evaluated PCB (arxi for each evaluated lead ranedial action alternative - see 

next paragraph) I"EE''Biial action al temati ve, the follcwing shall be ac:Xiressed 

and presented in the review: 

~d 

1. Cost. A preliminary estimate of the capital, operation and ma.intenan:::e 

costs associated with installing or inplsnent.ing each evaluated 

alternative. 

2. Envi.zoutental Effects. A general discussion of the expected adverse 

effects which each evaluated alternative may have on the env.i..rotatent. 

3. Effectiveness . A preliminary analysis as to whether each evaluated 

alternative is likely to effectively abate or mi.n.imize the release 

and/or minimize the release or threatened release and/or minimize the 

threat of himn to the plblic health, welfare, am the envi.roment. 

'nle review shall also report on the results of original research being 

corx:iucted at the University into inrx:wative netbxls to re~tDVe lead fn:m soils 

such as the research pn!SE!ntly being con:::tucted by Jb:hey L. Bleifuss, Progrsn 

Director of the Metallurgy Minerals Division of the National Resources Research 

Institute or any other similar University J:eSearCh projects. 

Calpli.arx:e with Lar¥:1 Dis)X?sal Restrictions 

'l1le Hazartbls am Solid waste Amencttents (JBU\.) to the Aeeource Conservation 

and Je:::overy let (ICRA) - P.L. 98-616, signed on ~ 8, 1984 - include 

specific provisions restricting the lard disposal of R:RA. hazarcbls wastes (lam 
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disposal restrictions (~)). 'n1e ~of these HSWA provisions is to 

minimize the potential of futum risk to human health and the envirolarent by 

requiring the trea~t of hazardous wastes prior to their lard di5p:)Sal. 

HSWA directed EPA to establish treatJnent stan:::iards for each of seven groups 

of ICRA hazard:JU.s wastes by spec~fic dates. These dates are refen:ed to as 

statutocy deadlines. '!be effective date for IDRs for "third third wastes" 

(which in:ludes the lead faum on site) has been ext.en:ied fran May 8, 1990 to 

August 8, 1990 under present EPA requlations. 

Even t.l"Dugh the alternatives cited in this RCD were studied prior to the EPA 

regulations for "thi:rd third wastes," IDRs nust raw be considered as ARARs for 

this Site. -nus means that Alterilative 7! Jll.lSt carply with the lDRs for lead. 

This RCD, ~r, allows the University to lardfill the lead contaminated 

soil (as described in Alternative 7C) if the lan::ifilling occurs before the 

statutory dead.ll.ne for "third third wastes" (i.e. August 8, 1990, or any 

subsequent exte~ion deadline) . Stnlld larrlfilling of these soils occur .before 

the statutory deadline, IDRs will mt be considered ARARs; txJwever, for soil 

conusmi..nated by lead disposed of in a larrlfill after August 8, 1990 (or any 

subsequent extension deadline), IDRs shall be considered as ARAPs. 

Alternative SA: Off-Site Landfill 

Alternative 8A would involve excavation of contam.i.nated soil (soil greater 

than 25 ppn PCBs and greater than 1, 000 ppn lead) and disposal in an existing 

RCRA and TSCA approved facility licensed to accept roth the lead aoo PCBs. The 

lan:::ifill alternative is capable of accepting the materials at the sane rate as 

excavation and. transport wi. th no tine delay. 'lhi.s alternative involves sate 

potential hazards to the p.lblic health and emriroment during t.ransp:lrt. Cost 

estimates for this alternative were detailed in a letter rep:>rt entitled 

Addendum to the Alternatives Report, dated February 18, 1987. 
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Alternative 88: Off-Site Incineration 

Alternative 8B is similar to Alternative 8A except that the PCB contaminated 

soil would be .in:inerated at an off-site facility rather than disp:::eed of 

off-site in a JCRA ard TSCA awroved facility. Lead contami.nat..ed soil 'WOUld rot 

be ircinerated. Cost estimates for this alternative were detailed in a letter 

rep:>rt entitled Addenchml to the Alternatives Rep?rt, dated February 18, 1987. 

'ftle Burn Pit Area Site 

Five basic alternative J:91'SClial actions were proposed in the Detailed 

Analysis Rep::>rt Alternatives For A PeDMnent Drinking Water Supply - Rosenount 

Research Center, Rosenount, Minnesota dated February 25, 1986 arrl the Grourxi 

Water Interim Response Action Plan, \hiversity of Minnesota, Rosenount Research 

Center Site dated N:M:Ittler 11, 1986. 'these alternatives are 8\mllarized in Table 

3. Each alternative was analyzed for effectiveness in neeting the nine 

evaluation criteria (see Section IX: 5\mMry of Catpu-ative Analysis). All of 

the alternatives, except the lb-.Action Alternative, require at least 30 }"8ArS of 

~. 

Alternative 1: ~ Action 

Alternative 1 would neither reduce the exposure to VCX::S via ingestion of 

cont.aminated grourrl water n:>r prevent further migration of the contaminant plurre 

aoo was n:>t considered further. 

Alternative 2: Activated Carlxm Filtration 5ystern 

Alternative 2 would involve the installation of two activated carton 

filters in series at the p:~int of entry of each house with a contaminated well 

hsving .POi drinking water well advisocy. 'nle filters would rarove the \U:s fran 

the water prior to its entering the distribution lines within the t¥Juse. 

In calt>ination with the carton filtration systan, this alternative calls for 

a gi'Olll'X1 water pmp out systan to prevent further migration of the contaminated 
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pl\De. '1his systan ~d consist of a well aczeenad in the Prairie du Olien 

aquifer hydraulically Q:::,wngradient of the Burn Pit Site. '1his ~11 IIUSt be 

capable of creating a capture zone at least as wide as the contam.inant pltne. 

'1b! well nust also be capable of iniucing fla« 1.lplaL'd fran the ..Jordan Fonnation 

toWard the Prairie du Chien Aquifer, as pmp test data i.n:licate these aquifers 

are hydraulically connected by fractuzes. 'nle well is located where the plt.me 

is 2,000 feet wide. P\.Jtp test results indicate that IIDJ\itoring well, JltJ-28, is 

capable of capturing the plt.me if it is pmped at 155 to 200 gallons per mimlte. 

'Ihe trea.tnent system would provide VO: reduction approaching 100 percent. 

Regular J!Onitoring of the water would be necessary to ensure ca1pliarx=e with tre 

cleanup :;:pal of 57 ppb chlozofoDn. 

Alternative 3: New Residential Wells 

Alternative 3 involves t.re construction of 20 wells finished in the 

Fran:onia Fonnation to serve the 27 fsnilies receiving bottled water. The 

Fran::onia Foonation, at a depth of approximately 500 feet below the surface, is 

separated fran the cont..aminated upper aquifers by the St. Iawrerr:e Foonation 

which furrtions as a regional aquitard. 'Ihe original residential wells would be 

abancbned according to MDi codes . 

ntis alt.eznative irr:::ludes a ground water JU1P out systan as described in 

AlteJ:native 2. 

Alternative 4 : Exterding the RR: water Distrililtion System 

Alternative 4 involves the extension of the existing University water 

clistrihrt.ion systan at the RRC to supply water to the 27 fmnilies receiving 

tattled water. '!he existing distribltion systan would have to be upg:taded with 

adtitional chemical t.l:9ament facilities am inproved suwly an:i storage 

facilities. 

-
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In ack:iition to a water suwly system, this alternative includes a P-mt=> out 

systan as describec:Lin Alternative 2. 

Alternative S: Exterxting Roserrount water Distribltion Syst.an 

Alternative 5 is- essentially the BallE as Alternative 4, except it would 

involve the extension of the city of ~t>senount 's existing water system located 

2 • 8 miles to the west, rather than that of the RIC. 'l1u:ee subal ternati ves would 

be for a carplete city system, a partial system sized for future develc:ptent, or 

a systEI1l sized for only the 27 families receiving bottled water. 

In addition to a water suwly systan, this alternative includes a punp out 

systEm as described in Alternative 2. 

Alternative 6: Irxiependent water Distribltion Systan 

Alternative 6 involves construction of a catl'letely in:iependent water 

distribution systan. 'lhi.s systan would have two wells arxi two p.mp .l'xJuses with 

hydro-pneumatic tanks to maintain pressure. One well will act as back up if the 

other is shut c:b,m for maint.enarce. Because the wells 'Walld be constructed 

oorth and upgradient of the contaminated plt.Jte, they can be finished in the 

Jordan Sands~ Aquifer. 

'lbe subal ternati ves for this systan are a ccmplete systan, a partial systan 

sized for future develc:prent, or a system sized for only the 27 families 

receiving bottled water. In ack:iition to the water S\JR)ly system, Alternative 6 

includes a p.mp out systEm as described in Alternative 2. 

IX. &mna;y of ()?lparative Analysis 

'Ihe alternative actions pnJpOSed for the CU:/PE/UST Sites arxi 9.1m Pit Site 

remediations ~evaluated according to the rules outlined in the National 

Cont.i.ngerry Plan arxi Section 121 of the Superfun:i ~dteut an:i Reautb:>rization 

Act (SARA). Section 121 (b) ( 1) states that: "Relneclial actions in which 
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treatnent which permanently aR:! significantly reduces the vollm!, toxicity or 

nobility of the hazardous substances, pollutants, and contarni.nants iB a 

principal element, are to be preferred over rem:!dial actions rJJt involving suc:h 

treat:Jient.. '!he off ~ite transport .tm:i disp;:)sal of hazarcb.ls subst.ances or 

cont..sninated materials witlnlt such treatment. shJul.d be the least favored 

rene:iial action where practicable t.reat:nlmt techoologies are available." 

Section 121 (b) ( 1) also states the following be addressed during the 

ra1edy selection process: 

- the long-tem uncertainties associated with land disposal; 

- the c;pals, objectives and requirstents of the Solid waste Dis{X)Sal Act; 

- the persisten=e, toxicity, JIDbility, and propensity to bioac'C\.I'IIllate of 

the cont.arni..nant.s .tm:i their constituents; 

- the soort and long-tetm potential adverse health effects fran human 

exp:>Sure; 

- the long-temt maintenance costs; 

- the potential for future rene:iial action costs if the ratedial action in 

question were to fail; .tm:i 

- the potential threat to tunan health and the envi.roment associated with 

excavation, transportation, and redisposal or cont.a..iment. 

1'he selected ra1edy also DUSt be protective of human health an:i the 

envi.roment, cost-effective, .tm:i use permanent solutions and alternative 

treatm:mt technologies or resource ~ to the JMJti.nln extent possible. 

In ad:lition to the factors detailed in SARA, nine other criteria were 

considered during the za1edy selection. 'lbese nine criteria, established by the 

U.S. EPA and detailed in the Interim Qlidan=e on Superfurx:i Selection of Remr=dy, 

dated Decel'lber 24, 1986, erd Jd:ii tional Interim G.lidan::e for FY 1987 'Accords of 

Decision, dated July 24, 1987, are as follows: 
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l. Overall Protection of HLnan Health and the EnviJ:ou•eut ackiresses 

whether or .rot a xa•edy provides adequate protection, and describes ho.ol 

risks are elimi.nated, reduced, or controlled. 

2. Ccl!pliarce with ARARs addresses whether or oot a 1et1edy will satisfy 

all of the ARARs and 'lB:s, or provide growrls for invoking a waiver. 

3. IDng-tem effectiveness and peiJnane.Tre refers to the ability of a 

ta•edy to continue to provide protection of human health and the 

enviroment over tine after the action is carpleted. 

4. Reduction of toxicity, m::t>ility and/or vol\ll'le is the anticipated level 

of performaoce of the techrx>logies atployed. 

5. Short-tel:m effectiveness refers to the protection of tunan health and 

the enviroment during construction and inplE!I'Ientation of the xa•edy, 

and the length of tine until the cleanup goals are achieved. 

6. Inplenentability is the technical and aaninistrative feasibility of a 

xa•edy, .iocluding the availability of goods and services. 

7. Cost Criteria refers to capital, achi.nistrative, and operation and 

maint.enarre 0 & M costs. 

8. State acceptance in:licates whether, based on its review of the RI/FS 

and Proposed Plan, the MPCA staff concurs on the preferred alternative. 

9. camuru.ty acceptance in:licates the public suwc>rt of a given 1a1edy. 

'!he catparative evaluation of the Laned..ial action alternatives for the 

GUE/PE/tm and Bum Pit Sites is sunnarized in this section. Tables 6 and 7 at 

the en::l of this section provide a SUI'I'narized catplL'ison of the alternatives and 

the evaluation criteria. 
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'nle No-Action and Limited Site Control Alt.ernatives are not protective of 

tuMn health or the envirOJ11ent because soil with high corx:entrations of PCBs 

arx1 lead would continue to be exposed at the grourxi surface. Even if access 

were restricted the potential would remain for d..iiect deonal contact. Also, the 

J:X)tential for growxi water contamination would persist. 

'nle alternatives invol v.ing a pemeable cover or an iJ11:leD'Ieable cover (cap) , 

in conjuoct.ion with soil venting and rEITCVal of soil contaminated by netals 

exceed.ing 1 , 000 J;Pn lead, would eli.minate the potent.ial for d.i.rect cieilMJ. 

contact with the contami.nated soil an:i slow or halt the migration of 

cont5n.inants to the grourxi water. 'nlese alternatives also involve the least 

handling of the contaminated soil during the rerredial action, thus posing the 

least exposure risk to site worlcers. l'klwever, the J:X)tential remains for the 

cover or cap to be breached, ~ing the contaminants. 

Vaulting of the contaminated soil further isolates soil fran tn.nan contact 

and the envi..roment, un:ier a nore controlled setting than a pemeable cover or 

an inpm1eable cover (cap). 'lhi.s option, h:::Jwever, involves excavation am 

JIOV'el1eJlt of the soil, creating a higher potent.ial for site worker exposure. 

'!he on-site solvent extraction alternatives are less protective than the 

vaulting options. All of the variations of the solvent extraction process 

result in residual values of between 10 arr:i 50 ppn PCBs, so that in sane cases 

the cleanup ~ of 25 ppn would mt be net. 'lhls soil would then be backfilled 

in the excavation pits, resulting in RDYei1E!nt during two phases of cont.!m.inated 

soil treat:Jtent ( t:efore arr:i after treat:nent) . Despite significant reductions in 

PCB cacentration, these alternatives are mt as protective of 1unan health am 

the env i.rorlnent as others available. 
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'!'henna! treatment, by either in::ineration or theona.l. desorption, provides 

the greatest long-t.Enln protection of tunan health arxi the env.iJ:ola•ent. 'l'he 

residual c::oocentrations follc:Jwiing t.reatnent are expected tD be less than 2 ppn 

PCB, arxi the surficial corv::entrations of unexcavated soil will be less than 25 

ppn. '!his soil can be backfilled witrout representing a further threat to the 

enviroment or the site workers. lbwever, during the rem:rlial action, worker 

exposure may occur during the excavation an:::1 stockpiling phase. Potential for 

the foonation and release of dioxins aJ¥:1. furans during thennal treattnent can be 

minimized by careful nonitoring and awropriate operation of system controls. 

M:>nitoring of air emissions arxi 5anl>ling of the treated soil for these arxi other 

W"rlesirable catp:JUl"rls will help to reduce this risk. 

All of the alternatives, except tb-.Act.ion arxi Limited Site Control, provide 

varying degrees of protection. '!he protection afforded by the peilllBable cover, 

.inpezneable cover and vault alternatives is deperrlent on the quality of 

long-t.eml 0 & M and nonitoring. The soil treatmant ratedies result in 

significant reductions of PCBs. The p:>tential for soort-teDn ~ is higher 

with these alternatives, rut the p:>tential exposure over the long teJ::m for 

hur1ans an::i the emri.roment are significantly reduced. 

Burn Pit Site 

'l'he tb-Act.ion Al t.ernati ve is oot protecti. ve of hunan heal t.h or the 

envirorarent s.ioce the cont.aminant plune '4110Uld be allowed to continue to migrate 

toward the river. '!his '4110Uld cause ac:i:titional residential wells to becate 

oontaninated. 

Point-of-entcy carl:xm filters have been derronstrat.ed to pu-ify water to 

drinking water standards. There is, however, a p:>tential for tunan teal t.h risks 
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if the carlx:m filters are rot properly maintained and pericx:tically replaced and 

chanica! breakthrougfi occurs. 'nle J?ll1t> out well an:i air striwer systan would 

control contami.nant migration. 

'nle alternative water supply an:i new residential well options are both 

highly protective of tunan health as they provide residents with clean water 

fran outside the contami.nant plune. 'nle punt> out well ani air stripper systan 

will control pllme migration an:i provide an aci:iitional neasure of protection. 

Air nodeling has s:tDwn that air stripping t.reatl'lent of p..mp out water will not 

represent a human health or enviromental threat. 

'nle p.mp out systan is now in operation. Air anissions fran the air 

stripper system will be evaluated by the MPCA staff. 'Ihe Division of Air 

Quality of the MPCA is currently developing criteria to be used to evaluate air 

Emissions fran air stri~. 

All of the alternatives, except for ~Action, are protective of human 

health. t«:> threat to the env.i..roment is anticipatec:l by either the contami.nants 

in the grou00 water or the I:"ee'''E!d.ia1 actions . 'lhe nost protective options are 

the alternate water supply systems. Irdeperdent carlxm t.reatmmt units are 

dependent on proper 0 & M arrl may result in chanical break through if not 

proper! y maintained. 

Carpliarre with .MARs 

'nle chsnical-specific ARARs and ~ are identified on Table 1. 

Location-specific ARARs or 'lB:s are relevant to the RRC Site in that a 

•restricted access area" nust be 0.1 kilaneters fran residential/camercial 

an!laS, l.l.tnited by a man~ barrier. Action-specific requ.i.ranents, which 

in:ticate tDw the selected alternatives nust be achieved, are d raibed in Part 

XI , Statutory Oet.ellninations . 
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QE/PE/tm' Sit&~ 

All protective Alternatives are designed to attain the aR'licable or 

relevant and appropriate requ.ireltents (ARARs) of federal and state envil:OJJJelltal 

laws. 'nle following -al t.emati ves or {X)rtions of alternatives will oot. neet the 

ARARs: 

'nle No-Action and Limited Site Control Alternatives will not meet the ARARs 

as high corcentrations of PCBs an:! lead will continue to be exp:>Sed at the 

~ surface. Also, these alternatives c:b oot. satisfy the requirements of the 

state's ground water protection strategy as the contlJminants may potential! y 

migrate tcward the water table. 

'nle sol vent extraction al temati ves may not achieve the pruposed TSCA 

clean up goal of 25 ppn. These alternatives, at best, will attain only a 

1.54 x 10-4 cancer risk. 

'!be final criteria to be considered is that of the prefererx:e for peu:manent 

treatnent as prallllgated in Section 121 of the SARA. <illy the solvent 

extraction and the:cnal treatrrent alternatives satisfy this requirenent. 

aim Pit Site 

All the protective alternatives are designed to attain the ARARs of federal 

arrl state envi.romental laws with the exception of the No-Action Alternative. 

All of the other alternatives pruposed for the ground water ratediation neet the 

ARARs. Inplatentation of the !0-Action Alternative would pemni t contaminated 

groun:i water to continue to migrate, in conflict with the state's grourrl water 

protection strategy. 
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'fte tb-Jiction aoo Limited Site Control Alternatives, while not cteeting 

ackiitional sh:>rt-tell'ri threats, are insufficient to prevent direct contact with 

PCBs am lead. 

'!he penneable cover am ~le cap alternatives provide the greatest 

short-teDn effectiveness because the PCB-contaminated soil is not disturlled. 

All of the other ratedies involve sh:>rt-teDn risks to 11«>rker tunan health 

and the envi..roment inherent in the excavation arx:l transport of contaminated 

soil. '!he threats could be minimized with deDnal arx:l respiratory protection. 

In the case of the vaul ti.ng options, the teDn of potential exposure would be 

approximately three nonths. '!he solvent extraction arr;i theirnal treatl'IE!nt 

al ternati. ves 1NOUld span a longer tine period, probably 1:\llo to three years, am 
would have additional exposure risks associated with stockpiling of contaminated 

soil. Again, these risks would be primarily limited to, am be greatest for, 

site 11«>dcers . 

'Ihe:nna1 treat::nent poses the greatest potential sh:>rt-teim threat to site 

11«>rkers. M:x::ieling of estimated anissions ard dispersal patterns, described in 

the Final Detailed Analysis Rep?rt And Corx:eptual Design, Rosem:Junt Research 

Center, Rosem:Junt Jesearch Center, Rosem:Junt, Minnesota, dated May 12, 1987, 

indicates the primary receptors of corx::ern are the site 11«>dcers. In a worst 

case scenario of theJ::mal treatm:mt with anission control failure, RR: tenants 

and University staff to the n:>rth ard southeast of the GJE, PE, am tm Sites 

might rece.:. ve cbses of PCBs between 1, 700 am 10,000 times less than the NICSH 

st.arxiard of 1 ug/m3 over an eight bJur exposure. 'nlese estimates eX> n:>t take 

into account the air pollution control systan that will reduce the anission 

coramtration to 1 x 10-4 ug/m3 . Frequent nonitoring of air quality fran soil 

--



-43-

handling arxi the stack emissions, arxi the use of respiratocy protection dur.ing 

excavation stnlld act:lress the threat to site workers. 

Alternatives 7E arxi 7F pose the additional risk of exposure to highly 

oorceutrated contam.i.nants in the cordeusate. 'I'tlis material would %8:}Uire 

particularly careful handling arxi transport by site workers. lt:Jwever, 

Alternatives 7E ani 7F ~ld produce 90 percent f~ gas emissions than ~ld 

Alternative 7C ani 70. 

Bum Pit Site 

With the exception of the t«:>-Action Alternative, oone of the rem:rlial 

actions for this operable unit present srort-tei:m threats to the p:lp.llation .. 

The ~Action Alternative exposes residents to contaminated grourrl water in lx>th 

the sh::Jrt arxi long teJ:m. Inplem:mtation of the other alternatives will take on= 

nonth for carbon filters, six nonths for new residential wells, or tw:> to three 

years for water suwly systems. D.lring this ti.Jte, residents will continue to 

receive lx>ttled water a:rx.i grourrllE.ter nonitoring will continue to deteJ::mine if 

ad::li tional wells beca1e contaminated. 

'nle JUlP out well arxi air stripper system, whether packed t:.ower aeration or 

spray irrigation, will oot significantly .iJrpact air quality at the RR:. 'I'tlis 

nstedy will oot pose a threat to residents or site workers. 

IDng-tm:m Effectiveness 

QJE/PE/l.m Sites 

'llE No-Action Alternative provides ro deg:x:ee of long-telltl effectiveness. 

SUrface corcentrations of PCBs arrl lead ~d ranain dangerously high ar¥:i the 

potential for grourxi water contmnination would persist. 

Altb:Jugh site access ~d be restricted for the Limited Site Control 

Alternative, the p:>tential for direct dei:mal contact remains . Soil venting may 

I'E!I10V'e a potential vehicle for PCB migration, but lead co.Ud continue the have 
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the potential to migrate to the groon:1 water. 'lbai:e are oo gua.:-:mtees that over 

a vecy long pericxi of time the FCBs would oot migrate. 

'!he Pe01Bable Cover and the InJleil'l18able Cap Alternatives provide a m:x:ierate 

degtee of long-teJ::m effectiveness. In b:>th remedies the metal contaninated soil 

i.e PlY&ically rEI10Ved fran the site, eliminating it as a source. PCB migration 

to groorx:t water would be slowed or halted by the nm::wal of the driving f~rce. 

If the driving force was solvents, the driving force would be renoved by soil 

venting; if the driving force was infiltration, it would be rerroved by an 

i.npemeable cap. As ooted above, there is oo guarantee that the PCBs will oot 

ultimately migrate to the groun::l water. Ad::iitionally, any breach of the cover 

or cap ~d :re-expose the contaminated soil. 

Vaulting, by fully en:apsulating the contami.nated soil, provides an extra 

degree of long-tem effectiveness. Again, the key to continued protection is 

proper 0 & M. 

Solvent extraction and thel:mal treatJnent provide long-teon effectiveness in 

the fom of significant reduction in PCB corrent.ration and :caroval of metal 

cont.arni.n.ated soil fran the Site. It is urx::lear whether solvent extraction can 

achieve the cleanup goal of 25 ppn FCBs. '1b:'mMJ. treatJnent will treet less than 

2 ppn PCB, providing the greatest long-tenn effectiveness of all the 

alternatives. 

au:t1 Pit Site 

'l'he Job-Action Al temati ve cbes oot provide any degl:ee of lonq-tenn 

effectiveness. The residential wells will continue to be contaminated and other 

wells may becane so. 

Point-of~t.ry carlxm filters, given proper maintenan:e, provide long-tenn 

protection. 
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'nle highest degtee of long-teDn protection is provided by the water suwly 

system alt.ernatives. 'Ihe New Residential Well Alternative offers long-temt 

effectiveness deperrlent on proper siting am construction of the wells . 

'Ihe p.mp out_ well am air stri~ system provides acttitional long-teDn 

effectiveness to each of the alternatives because it will control contl.lni.nant 

migration. Ultimately it will prevent any contamination fran migrating away 

fran the RJC Site, al th:Jugh t.OOse VCX::S already cb.mgradient of the well will 

continue to migrate toward the river. 

Reduction of M:i;)ility, '1\::Jxicity or Vol\De 

QE/PE!tm Sites 

'!he effectiveness of the alternatives in reducing the nobility, toxicity or 

volume ( MIV) of hazardous material on the RJC Site is 8\mnarized in Table 4 . 

'nle ~Action Alternative cbes rothing to reduce the MI'V of the contaminants. 

'nle Limited Site Control Alternative c:bes little better to reduce the MI'V, b.lt 

attarpts to address nobility by rE!ItDV'ing VCX::S. 

'!he Penteable Cover am Inpmneable Cap Alternatives cb rot alter the 

toxicity of the contaminants. 'lhese al temati ves may reduce PCB nobility. The 

volume of soil contaminated with netals will be reduced by ex~:avation aoo 

off-site diSfOSal. li::Jwever, there is ro .reduction in PCB volume in these soils. 

Vaulting, like covering, will rot change the toxicity of the contaminated 

soil. ~r, roth vault types will reduce nobility by isolating the soil fran 

the env.i.rorment. '!he R:RA vault will oot result in a vollmle reduction, as all 

materials will be vaulted on site. 'lbe TSCA vault option will result in a 

slight vollmle reduction because of off-site disp:)Sal of the soil contaminated 

with netal ; h:w:M!r the vollmle of PCB soil will IXJt. be reduced. 
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'Dle solvent extraction and ther:mal treatnent options are the only 

alternatives that ~ toxicity, as well as nd:>ility, arxi voh~~e. Solvent 

axt.raction will reduce PCB coucentrations to between 10 and 50 ppn; the.onal 

tmaorent will reduce PCBs to less than 2 ppn. 

amt Pit Site 

'Dle tb-Action Al temati ve d?es oot.hing to reduce contaminant MI'V. In all 

of the other alternatives, it is the punp out and air stripper systen that 

affects the contaminant MIV by dispersing the VOCs in the abtosphere. 'nle 

Actuated Cartx:m Filtration Systan AI ternati ve 'WOUld result in further reduction 

of toxicity at each residence. lbwever, ra"'e of the proposed alternatives 

actual! y destroy the contaminants. 

IDplenentabili ty 

G E/PE/t.ST Sites 

The inplenentability of each alternative is based on technical feasibility, 

acini.n.istrative feasibility, and the availability of services and materials for 

the alternative. 

All of the alternatives are technically feasible, involving proven 

treatnent techn:>logies. ltJwever alternatives such as 6A, 6C, 7A, 7C arxi 7E, 

which utilize different techoologies based on Aroclor type, are mre catplicated 

than is necessary. In particular, for Alternatives 7A, 7C and 7E the 

bicxiegradation phase of these alternatives is :redurdant because all the Aroclor 

types are destroyed during thEmnal treatnent. 

Regarding aaninistrative ilrplement.ability, Alternative SB, the 01-Site FCRA 

vault, is slightly less favorable carpared to Alternative SA, the Ql-Site TSCA 

vault, due to the additional engineering and regulatory restrictions involved in 

JCRA vault consttuct.ion. 'lhis may be scmewhat off set by eliminating the need 

to transport and dispose of the soil contaminated with netals. 
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'nle solvent extraction alternatives also in:lude additional acinini.strative 

costs due to extra design requireltents arxi the tine involved in obtaining 

National Pollutant Discharge Elimination Systan (NPIES) arxi Metropolitan 'Waste 

O:Jntrol Ccmnission (l+ll:) peonits to discharge treated waters into the ll'llnicipal 

aaer systan. Also, pilot tests will be necessary for these alternatives. 

'nleDna1. treat:nent is the nost a<ininist.ratively difficult alternative, as 

state arxi federal regulation of this te=hrDlogy is the nost stringent. A test 

burn may be required. Also, the bid process for these alternatives can be quite 

involved. Iocineration (Alternatives 7A arrl 7B) would be the nest costly arrl 

tine consuming to obtain approval. 

'nle services arrl materials for all of the options, except solvent 

extraction arrl thellnal treat:Jrent, are locally available. 'nle ca•pouent 

equiptEnt for solvent extraction is camercially available, rut would require 

asSEitt>ly arrl fabrication. M:>bile theu::rnal trea.t:nent systems are available, but 

mt abundant arrl nust be carefully screened to ensure suitability to the 

destnlct.ion of the particular wastes on the Site. 

8Jm Pit Site 

All of the alternatives prt::lpOSed for the ~ Pit Site ratediation are 

technically feasible. '!'he water supply alternatives (4, 5, arxi 6) carpare 

unfavorably with the other alternatives in t.eims of acininistrative costs, due to 

the nuch greater engineering aoo pezmitting deman::ls. '!he services am materials 

for all of the alternatives are readily available locally. 

CoBt Criteria 

QE/PE/tm Sites 

'!'he estirMted present ~rth values of the renedia.l alteJ:natives are 

CCIIpiled in Table 5. 'lba to-Action am Limited Site Control Alternatives are 
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the least expensive. liJwever, these options are R:1t cost effective as they will 

oot satisfy the Cl6a£1UP criteria. 

'nle cost range for Al temati ve 4 reflects the cost ctiffererx:e tetween a 2 • 5 

and four-foot thick oap. 'nle ad:ti tiona! protection afforded by the four foot 

thick cap is debatable, and mt likely to merit $250,000 in extra~· 

'nle on-site vault alternatives (SA an:! 58) provide greater protection than 

the Penteable Cover an:! IJtpmneable cap Al temati ves ( 3 and 4 ) , but are less 

expensive. 'nle on-site vault altei:natives represent cost effective solutions. 

'nle solvent extraction alt.en'latives are SCIIe of the nost expensive remedies 

prop:>sed. Given the un::ertainty that these al temati ves can even satisfy the 

remediation objectives, solvent extraction is the least cost effective solution. 

Thennal treatnent is slightly less expensive than solvent extraction arx:l 

ci::Jes satisfy the remedi.ation objectives. 'nle alternatives that incorporate 

biodegradation (7A, 7C arrl 7E) are oot cost effective because the biodegradation 

is unnecessary to achieve the cleanup ~s, yet biodegradation costs an 

acXtitional $100,000 to $200,000. '!he nost cost effective thellnal U9atlnent is 

Alternative 70, On-Site 'l'hel:nal Desorption am Fulre In:ineration. 

a.mt Pit Site 

The Indeperrlent Water Distribution System Alternative is slightly ncre 

costly than other available alternatives. 1-bwever, it was nore desirable for a 

rumt:Jer of p:>litica1 and socioecorx:mic reasons. 'nle reasons have been covered in 

. previous sections. 

Comunity .response to the alternatives is presented in the ResfOnsiveness 

&mnary (See Attacment 1. > 
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State Acceptance 

'nle MPCA is the lead agercy for the RRC Site. 'nle MPCA staff has selected 

the remad.ies presented in Section X of this cb:unent. 

x. Selected Al temative 

QE/PE/tSI' Sites 

Based on current info.cnation, the MPCA staff has selected Alternative 7I, 

On-Site Theona.l Desorption arrl Furte In:ineration, Consolidation of Soil with 10 

to 25 ppn PCBs in the GUE Depression, as the nost appropriate final Latedy for 

the GUE, PE and UST Sites. 'l1le significant features of this Latedy are as 

follOiriS: 

0 Excavate 2, 620 cubic yards of soil contaminated with metals exceeding 

1, 000 ppn lead (of which 1, 896 cubic yards are also contaminated with 

PCBs) arxi tra.n.spJrt to an off-site R:RA lan:ifill for d.isp:>sal (soil 

exceeding 49 ppn PCBs tra.nsfX>rted to an off-site R:RA-/TSCA-lanc:lfill); 

0 Excavate 6,469 cubic yards of PCB-contaminated soil and coocrete with 

coocentrations greater than 25 ppn; 

0 Consolidate 14,809 cubic yards of soil with 10 to 25 ppn PCBs arxi in the 

GUE depression and limit access by man-made barriers; 

0 TheDnally desorb the PCBs fran the excavated soil containing greater than 

25 ppn PCBs and in:inerate the :funes on-site; and 

0 Backfill excavations with the treated soil, grade, and vegetate. 

Target Cleanup Levels 

For carciix>gens, the u.s. EPA generally considers risks of 10-4 to 10-7 

unit cancer risk as acceptable and generally protective of hum:m health and the 

ernriroment. Sin:e the RRC Site is considered a "restricted access location" as 
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defined by the U.S. EPA's TSCA PCB Spill Cleanup Policy, dated July 1, 1987, the 

cleanup criteria of 2S ppn PCBs has been awlied. 'ftli.s will achieve the risk 

level as stated in 40 CFR 761. 
-

~ are oo clearly defined cleanup criteria for lead in soil. CUrrently, 

a lead waste is classified as hazarc:bus un:ier ICRA only if it leaches lead at a 

cosceutration of greater than 5 RJ'l in the leachate using the EP 'lbx.icity leach 

Test. A leach test on the cont5ti..nated soil at the ruE Site indicated that a 

cleanup criteria of 1,000 ppn lead satisfies the ICRA requirements. (A lead 

contam.inated soil s~le neasuring 1,420 ppn lead had an EP Toxicity Leach 'lest 

con:entration of 3 ppn lead) . 

Rationale for Decision 

Alternative 7I was selected as the preferred LEiiedy because it Lepresents a 

pennanent solution to the PCB contamination at the QJE, PE, arrl tSl' Sites. 

Solvent extraction also represents a :pmMnent solution, but it is oot clear 

that it could satisfy the cleanup criteria. 

Alth:Jugh Alternative 70, 01-Site 'lbel::mal Desorption arrl Pune In:ineration, 

and Altenlative 7F, ~-Site TheDnal. DesoLption with Condensation Scrubbing 

Va.p:>rs with Off-Site camerc:ial In:i.neration, were ~by the MPCA staff on 

July 27, 1987, after further analysis, Alternative 7F was eliminated because of 

problems with harxiling arx:i disp:>sal/destruction associated with fume 

c:orxiensation. Alternatives 70 arx:i 7G Lepresented less of a soort-tenn threat to 

p:7tential re.:eptors during harxiling and transport. Alternatives 70, 7G, and 7I 

are three of the least expensive of the peu:manent solution alternatives, in 

carparison to sol vent extraction and biodegradation. 

In response to corr:ems fran officials of Olllcota County and the city of 

~t regarding Alternative 70, which leaves in place soils which contain up 

to 25 ppn PCBs, the MPCA staff cb::>se Alternative 71 to ~ reduce health 

risks an:::i risks to the envir0111ent. 
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Points of catpliarce 

Altexnative 7I -is consistent with the objectives of Section 121 of SARA, 

which establishes a prefererx:e for pennanent solutions that significantly reduce 

the vol\ne, toxicity, or nobility of hazarcbus su.bstan:::es. '!he zeuedy deviates 

fJ:att SARA by atploying the off-site transport of soil contarni.nated with netals. 

~, this was det.ellni.ned to be nore protective of hLJMJ1 health an:i the 

enviroment than other alternatives available for lead contaminated soil. 

Alternative 7I exceeds the requ.i..renents of the cleanup criteria and ARAR.s. 

It is expected that the treated soil will contain less than 2 ppn PCBs, the 

surface soil after backfilling will contain less than 10 ppn PCBs, an:1 the 

unexcavated soil am t.rel!lted soil at the GUE Site will be less than the EP 

'lbxicity criterion of 5 ppn lead. 

Burn Pit Site 

Based on current infoonation, Alternative 6, Irxieperrlent Water Distri.b.Jtion 

Syst.an, is the nost aw.ropriate final :ta1eJy for the Bum Pit Site groun::i water 

contamination problan. '.Ihe significant features of this :tatedy are as follows: 

1. water Supply 

0 Construct two supply -wells catpleted in the Jordan San:istone Foonation; 

arx:i 

0 Construct two txmJ> touses and distri.b.Jtion lines to the 27 residerces 

with contaminated drinking water. 

2. Groun::i water P\J:ip CAlt 

0 Pulp arrl treat contaminated grourr::i water by packed tcw:!r aeration; arrl 

0 Continued nonitoring of grourxi water quality in the study area. 
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Target Cl!!l!.1p I.eYela 

'l'he cleamp criteria •tabli.a}ad for chloroform is 57 ppb. '1hi.a value 

..a derived fraD the !DI RAL. 'l'he RAL ,_.. officially reri.8ad to 57 ppb for a 

10-5 unit carcar risk in Deceuter 1988, after the u.s. I'PA Carci.rJ1::91n Assesemant 

Group deteDnined chlorofom to be a less potent carcimgan than w. prwioualy ..... 
bal.1eved. Al tbJugh the RAL chlo~fom havv n::7t bean ucee:lad fA r.ldent.ial. 

~. the UU.versity has agx:eed to inplenant the irdepeldellt wtar distriJJuti.al 

eystall. 'nle ground leter pmp out systan will cxm.irue until the grourx! water 

Deets the ML for chlorofcmn. In aci::litial, the lUi has ptqused a residential 

drinking water well advisory criterion such that four or Dme contaninants, at 

eny neasureable level, is sufficient for a residentiAl dri..nki.n; water well 

advisocy. This criterion will also be considered in evalua~ whether the pmp 

oot systan is protective of tunan hae.l th an:! the enviroment. 

Rationale for Decision 

With the exception of the :tb-Action Alternative and the Jctuated Carlxln 

Filtration Systan Alternative, the proposed rena:iies for the contaminated g:ran:1 

water provided essentially the sane level of protactial. '!be lndepeu:ient water 

Distribrt.ion Systan Alternative with pomp out well and pew:ked t.cwer aeratial 

treatment was th. alternative DCSt acceptable to the plblic. 

'lhl.s alternative is ncre expensive t:han Al.temative 3, New Resident.ia.l 

Wells; however, the prototype Fraram.ia well was suscept.il>le to iron-becteria 

~· As a result, the residents f~ this option unaccept.Bble. 'nle cost of 

the selected x:etedy is ~le to that of the other water distribltion 

al te:mati ves . 

Pointa of Catplian::e 

'!'he p.JrP out well an:! packed tower aeratioo part of this xaaed:y is, in 
·i -~ 

plrt, ccnsistant with the objectives of Sa:t.ion 121 of SARA, ~ a.tablistes a 

prefenn:e for pex::manent BOlutions that significantly radiX» ~~-.olWE, 
toxicity, or Debility of hazarcblS INbstarr:es. '!'his :reuedy cert.ainly xechx::es 

the vol~, tox.ic:i ty, and DCbility of chlorofom in the contami..nated grourx:t 

Wl!lter, blt actXItplishes this by transferrin; the contaminants to the aUtosphere. 
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'!he emission levels fran the tcMer are well below air quality standards. 

The Irrlependent Water Distr.ib.ltion System Alternative is also consistent 

with Section 121 of ~· This part of the x:e11ed:y a<Xiresses the soort- and 

long-teDn ~tential adverse health effects of human exposure by providing clean 

drinking water. 

XI. Statuto;y Detel:minations 

Prot.ecti.on of HL.Jnan Health am the Envix:aatent 

G.JE/PE/tm Sites 

The selected x:etedy provides protection of human health and the envi.ronnent 

by reroving and/or destroying the contaminated nedia. Elimination of the 

cont.ami..nant source alleviates ~ risk fran direct soil contact and groun::i water 

contamination. This will be accarplished without creating unacceptable 

short-term risks or cross-neclia .il1'pact1i. 

By consolidating and covering soil contaminated with beboleen 10 ppn to 

25 ppn PCBs into an excavation at the GUE Site, the GUE/PE/UST Sites will have a 

cancer risk of approximately 1.54 x 10-4. 'Dle risk of 1.54 x 10-4 is based on 

the .ingestion of 10 ppn PCBs per day for 70 years. Given the renoteness of the 

Sites, it is unlikely that this level of exposure 'WOUld occur and thus the 

I"Em:!dy will be adequately protective of human health. 

9.lrn Pit Site 

The selected retedy provides protection of hunan heal tr, and the environrrent 

by extracting and treating the contaminated ground water using an air stripper. 

This will prevent the continued migration of contamination and the treated water 

will represent a unit carx::er risk of less than 1 x 10-6 . !he Indepen::ient Water 

Distri.b.ltion Systen Alternative will provide clean water to residents with 

in'pacted ~us, el.imi.nating any risk associated with ingestion of contaminated 

water. 
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Attainnant of AB>licable or Relevant ancllgnop;iate AequL;EII&ats 

QE/PE/tBl' Si tas 

Inplementation of Alternative 7I will maet the chemical, location, an:i 

action-specific ARARs of the following federal an:i state 1~, regulations, an::i 

guidelines: 

1. Toxic Subst.an::es Control Act (TSCA), 40 CFR Part 761; 

2. Minnesota Statutes 115, 116 and Minnesota Rules Chapters 7001, 7045, 

which reflect the ARARs of ~Conservation an::! Recovery Act 

(RCRA), 40 CFR Parts 260-264; 

3. Safe Drinking water Act (SI:MA), 40 CFR Parts 141-143; 

4 • Minnesota Departllent of Health Recatuended Alloeble L.imi ts { RAI.s) ; 

5. Minnesota Env i..I:omental Resp:nse an::! Liability Act ( .ME:RIA) ; 

6 • Superfund Anel dlent an:i Reauth:>rization Act (SARA) , Section 121, and 

National Oil an::! Hazarcbus Substaoces Pollution Contingerry Plan (N:P); 

and 

7. Minnesota Statutes 116 and Minnesota Rules Chapters 7001, 7005 which 

reflect the ARARs of Clean Air Act ( CAA) ; 

8.u:n Pit Site 

lnJ'lemmtation of Alternative 6 will ueet the chemical and action-specific 

ARARs of the following federal and state 1~, regulations, an::i guideline: 

1. Minnesota Statutes 115, 116 arx:l Minnesota Rules Chapters 7001, 7045 

which reflect the ARARs of JCRA, 40 CFR Parts 260-264; 

2. SCWA; 40 CFR Parts 141-143; 

3 • MERIA, CERCIA, SARA, Section 121, arx:l N:P; 

4 . Minnesota Departllent of Health RAU:i; 
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5. Minnesota Rules Chapter 7050; 800 

6. Minnesota Statutes 116 800 Minnesota Rules Chapters 7001, 7005 which 

reflect the ARARs of CAA. 

Qlst Effect.i YalB88 

QEIPE/tBI' Sites 

'!he selected ratedy will effectively .rateiiate the contaminated soil at the 

GUE, PE, and UST Sites. The high cost of this alternative is justified because 

it represents a pentanent solution. Altemative 71 was deteDnined to be cost 

effective because it is the nost protective, permanent solution. 

au:n Pit Site 

'nle selected ra1edy will effectively ratediate the groun:i water at the RR: 

Site and provide clean drinking water to residents. 'Ihis alternative is equally 

as protective as the other water distrib.ltion alternatives (4 and 5) is nore 

protective than the lb-Action Alternative and the Activated Carbon Filtration 

Alternative, and is nore acceptable to the residents than the New Residential 

Well Alternative. The ratedy is judged to be cost effective because it is a 

protective, peilM.Jlent solution that is catparable in price to the other 

alternatives which achieve the same level of protection. 

Utilization of Peimanent Solutions and Alternative Tmatment (or Rl2lpouse 

Recc?Yeiy) '19::hn:>logies to the MBxiDuD Extent PrEticable 

GE/PE/tm Sites 

'nle selected raredy, Alternative 7 I, was deteimined to best meet the nine 

evaluation criteria. Of particular ilrp:Jrt.a.rx:e was that the race:ty be a 

peonanent solution which is protective of human health and the erwi.roment in 

both the SOOrt and long tenn, and that the I&iedy be COSt effective. 

Alternative 7I meets these criteria and also utilizes Alternative t.l:'eat:Jnent 
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techoologies (thellnal deso~ion, i.rrineration) to the maxinun extent 

practicable. 

Alternative techoologies could oot be used to acXlress the lead 

ca1t.ani.nation in soil. Lead is oot "treatable" in the F-=-act.ical sense an:i is 

best ni'IDVed to a secure landfill. 

!k1m Pit Site 

'!he selected :ra1edy, Al te:rnative 6, was detelll'lined to best n-eet nine 

evaluation criteria. In this case, the particularly inp>rtant criteria "Were 

that the :renedy be a pemnanent solution which is protective of human health and 

the enviroment, be cost effective, and be acceptable to the plblic. 'Ihe 

Irxiependent Water Distribution System, Alternative 6, coupled with a punJ> out 

well and packed tower aeration system, meets these criteria and utilizes 

alternative tecl"u'X>logies (air stripping) to the ma.x.inum extent practicable. 

Prefe:race for Treatmant as a Pri.Jx:.ipal Elal&'lt 

QE/PE/tBI' Sitss 

'1he statutory prefe.ren:e for X'EIIIiiilCties that atplc-y pmnanent solutions an:i 

which significantly reduce the toxicity, nobility or volune of hazarcbls 

subst.a.rres is satisfied by the selected :raaedy. Al.temative 71, represents a 

pemnanent treatment of the soil, lowering its PCB corr:entration and so reducing 

the toxicity, nobility and volune of the conUJm.inants. 

Landfilling of the soil contaminated with netals cX:les oot pemnanently treat 

the contaminants, but it OOe5 reduce their nobility. 'lhls is consistent with 

Section 121 of SARA because n:> practical treatnent techoologies exist for lead. 

Pursuant to Minn. Stat. Chapter 11SB.02 subd. 16, the off-site transport of 

BOil contaminated with netals (lead 800 copper) is deteimined to be a raredial 

action because the action is necessary to prote=t the plblic health, welfare, 
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arrl envixourent fran a present arrl potential risk 'Which JMy be created by 

further eJq;XJ&ure to the continued presen:::e of the hazarOOu.s subetarce (lead) . 

amt Pit Site 

'!'he In:leperrlent water Dist.r.irution SystEm, Alternative 6, satisfies the 

statutory preferen:::e for reneclies that etploy penna.nent solutions arrl which 

significantly reduce the toxicity, nobility or vol\.l'lle of hazarc:bus substan:es. 

'!'he packed t.oo~er aeration system will effect penranent restoration of the groum 

water quality at the RR:: Site, and will significantly reduce the toxicity, 

nobility arrl volume of the contaminated grourxi water to the max.iJTum extent 

practical. 

Sched.lle 

G.E/PE/tm Sites 

"nle following are key milestones for in'planentation of the rened.ial action: 

Contract Bic:Xiing May 1990 

Initiation of Remedial Action July 1990 

catpletion of Ranedi.al Action July 1991 

an:n Pit Sites 

'!be :fU!'P out well and packed tower aeration systan is in place and 

furct.ioning at the time of this writing. Construction of the i.n::ieperrlent water 

distri.b.ltion system was begun in 1988 and stn.Ud be cawpleted during 1990. 
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M:L 
StMA 
TSCA 
R:RA 
EPn: 
sec 
PEL 
(l;FP. 

C». 
N;l.5 
MN 
MNtli 
RAL 
NIClSH 
Std 
CAG 

- EPA 
~ 
TEL 

0-5 1 , 

ALIP 

ALI.l 

Table 1 continued 

K3.xinun Contaminant level 
Safe Ori.nking Water Act 
Toxic Subst.arx::es Control Act Cleanup Policy 
Resource Conservation am Recovery Act 
Extr4Ction Procedure Toxicity 
Sec::oOOary 
Pei:missible Exp:>sw:e level 
O:cupational Safety aJXi Health Act 
Clean Air Act 
National Primary an::l Secord!u:y Air 0-lal.i ty Starrlard 
Minnesota 
Minnesota Department of Health 
Reccmnended Allowable Limit 
National Institute for Occupational Safety and Health 
Standard 
Carcioogen Assessment Group 
U.S. Envirorrnental Protection Aqercy 
Ambient Water Quality Criterion, drinking water plus fish 
Toxicity Exposure level 

10-6 risk Concentrat!gn co~p:miing to a lifeti.rre iocrerrental cancer 
risk of 10 or 10 

Advisory level upper~ for direct inhalation and ingestion by 
children with pica, 10- risk at 0.175 ug/day dose 
Advisory level lower bound for inhalation .1 km from site, 10-5 risk­
at 0.175 ug/day dose 
ALIP with 10 in:hes of clean soil 
Anerican Confereoce of Governmental Industrial Hygienists 
.Ant>ient Water CUality Criterion in navigable waters 
Drinking Water Criteria 



Table 2 
R:::leeniJunt Re&;~ Center, ~, Minneeota 

&mna:cy of J&lajial Alternatives: Q.E/PE/tSI' Sit. 

Alternative 

1 : It:> Action 

2: Limited Site 
Controls 

3: Pemeable Cover 

4 : Inp:!DTBable Cap 

SA: On-Site TSCA 
Vault 

5B: On-Site R:RA 
Vault 

6A: On-Site 
Extraction and 
Biodegradation 

6B: <il-Si te 
Extraction 

Featw:es 

Long-tellll noni taring 

Ferce areas where 
PCBs > 25ppm, lead 
> 1000 RM\i adjust deed 
to reflect contamination; 
soil venting 

1.5 foot thick soil cover 
over areas where PCBs > 
25 ppm; soil venting to 
rEII'OY'e sol vents; soil wi. th 
metals di5p:)SE!d off-site. 

2.5 or 4 foot thick clay 
and topsoil cap; soil with 
metals disposed off-site 

On-site disposal of PCB 
soil in vault lined with 
clay, natt>ran::e, and 
geotextile; soil wi. th 
metals disposal off-site 

CXI-si te di.StxJSal of roth 
PCB an:1 net.al contaminated 
soil 

Excavation; d..irect bio­
degradation or sol vent 
extraction followed by W 
light dechlorination an:i 
biodegradation; back­
filling; soil with metals 
disposed off-site 

Excavation; all soil 
~solvent 
extraction W light 
dechlorination and 
biodegradation; backfilling; 
soil with net.als disposed 
of off-site 

Restrict access 
to contaminated 
soil; inhibit 
PCB migration 

Prevent c:li.rect 
contact with 
contaninated soil; 
reduce PCB IIDbility 

Prevent direct 
contact and re::iuce 
PCB JIDbility; 
remove soil >1,000 
AM' lead 

Present 
1-brth Cost 

$24,000 

$130,650 

$600,000 

$570,300 for 
2.5 ft. cap 

$897,000 for 
4.0 ft. cap 

Isolate PCBs from $3,006,550 
emrirou1ent; remove 
soil > 1,000 ppm 
lead 

Isolate PCBs and $3,128,050 
lead from 
emrirOJ11ent; retOVe 

soil > 1, 000 ppn lead 

Tz:eat soils 
> 25 ppn FCBs; 
J:a~CVe soil 

> 1,000 ppm lead 

'lreat soil 
> 25 ppn PCBs; 
ratDVe soil 
> 1,000 ppm lead 

$13,112,650 

$12,974,950 

<, 



Present 
Al tel:'7\!Sti ve Features QJals 'W:)rth Cost 

-
6C: ()'}-5ite Excavation; direct bio- Treat soil > $11,287,450 

Extraction and degradation or sol vent 25 RJil PCBs; 
Biodegradation; extraction; backfilling; rem::rvesoil > 1,000 
Off-site fluid phase i.n:inerated ppn lead 
Incineration off-site; soil with D"Btals 

disposed off-site 

60: Q1-Site Excavation; solvent Treat soil > $11,086,300 
Extraction; extraction; backfilling; 25 ppn PCBs; 
Off-Site fluid phase irri.nerated rerrovesoil > 1,000 
Ircineration off-site; soil with metals ppn lead 

disposed off-site. 

/A: Q1-Site Excavation; direct bio- Treat soil > $12,686,250 
Ire ineration degradation or i.n:ineration; 25 ppn PCBs; 
and backfilling; soil with l:'EitOVe soil > 1,000 
Biodegradation metals disposed off-site ppn lead 

7B: CXl-Site Excavation; incineration; Treat soil > $12,578,250 
Iocineration backfilling; soil with 25 ppn PCBs; 

metals disposed off-site rerrove soil > 1,000 
ppn lead 

7C: On-Site 'nlezmal Excavation; direct bio- Treat soil > s 7,581,900 
Desorption, Bio- degradation or theonal 25 ppn PCBs; 
degradation and desorption; backfilling; l:'EitOVe soil > 1,000 
F\J:ne Iocineration funes iocinerated; soil ppn lead 

with metals disposed 
off-site 

~J: On-Site 'nlenM.l Excavation; thei:mal Treat soil > $ 7,372,650 
Desorption and desorption with fmes 25 ppn PCBs; 
F\J:ne Irrineration i.n:inerated; backfilling; rerrove soil > 1,000 

soil with netals disp:>Sed ppn lead 
off-site 

7E: On-Site 'Ihlmnal Excavation; d.irect bio- Treat soil > s 8,083,900 
Desorption, Bio- degradation or t.hel:nal 25 ppn PCBs; 
degradation and desorption Wi. th fu1es con- renove soil > 1,000 
F\ma Comensation densed and .in:inerated; ppn lead 

back£ illing; soil 
Detals disposed off-site 

7F: Ql-Site Thetmal Excavation; thel::mal desorp- Treat soil > s 7,934,050 
Desorption and tion fmes con:iensed, in- 25 ppn PCBs; 
P\:lte cinerated off-site; back- l:9tDVeSOil > 1,000 
CoR:Iensation filling; soil wi t.h Detals ppn lead 

disposed off-site 



Al t.ernati ve Features 
Present 
\lbrth Cost 

7G: Ql-Site 'nleonal SatE as 70 except excavation Treat soil > $ 8,075,200 
Desorption am arxi consolidation of soil 25 ppn PCBs; 
f\me In:i.reration with 10 to 25 ppn PCBs an:i .ratDVe soil > 1,000 

50 "to 1, 000 ppn lead ~ lead 
an:i covered at GUE 

7H: en-site 'IheJ:mal Same as 70 except Treat soil to > s 9,527,200 
Desox:ption arxi excavation an:::i 25 ~ PCBs; 
fUne consolidation of soil rE!I1'0V'e soil > 1, 000 
Iocineration with 1 to 25 ppn PCBs and ppn lead 

SO to 1,000 ppn lead 
an:i covered at GUE 

71: CXI-Si te TheDnal Sane as 70 except Treat soil > s 7 ,511,448* 
Desorption and excavation aoo 25 ~ PCBs; 
fUne consolidation of soil rE!I1'0V'e soil > 1,000 
loci.neration with 10-25 ppn PCBs am ppn lead 

covered at GUE 

BA: Off-Site Off-site diSiX>5al of PCB Rerrovesoil > $16,744,050 
l&rlfill and lead contami..nated 25 ppn PCBs; 

soil in ICRA an:i 'ISCA nm:JVesoil > 
facility 1, 000 ppn lead 

BB: Off-Site Off-site incineration of Treat soil > $54,234,900 
Iocineration PCB contaminated soil; 25 ppn PCBs; 

soil with netals disp:>sed remove soil 1,000 
off-site; requires staged ppn lead 
excavation 

*Irr::ludes 70's present worth value ($7,372,650) ~ $138,798. 



'l'llble 3 
R:JeaiDmt Raealu:dl O:lnter, RJeertDunt, Jli.nneeota 
~ of Rfmldial Al.t.el:natiwsa Bum Pit Site 

Alternative Features Goals 

1: No action lble No action 

2: Cartxm Filters Point-of entry acti vat.ed Treat gro.md water 
P\mp CA.lt Systan ca:rl::on filters in totes to 57 ~ chlorofom'*; 

with contaninated wells; provide clean drinking 
p.mp out well am air strJ.R:er water to residents 

3: New Residential New wells screeued in the Treat groun:j water to 
Wells; P\mp QJt Frarr=on.ia for residents with 57 ~ chlorofom; 
SystEJTI contaminated wells; p.zrp out provide clean drinking 

well am air stripper water to residents 

~ 4: Exterx:ti.ng RR: 'Water Exten:i existing RR: water Treat groun:t water to 
Stq:ply; Plmp OJt distrih.Ition lines to residents 57 wn chlorofom; 
Systan wi th/wi tbJut option for further provide clean drinking 

expansion; lU1P out well arrl 
air stri~ 

5: Extending Roserramt' s Extend existing Rosellount Treat grourx:i water to 
Water Supply; ~ water distrihttion lines to 57 ppn chlorofoxm; 
CA.lt Systan residents with contarni.nate:l provide clean drinking 

wells with/witbJut option water to residents 
for further expansion; lU1P 
out well am air stri~ 

New water Suwly; Construct an iniepenjant water Treat ground water 
Plm'p QJt System distribution syst.an to residents to 57 IJI1l chlorofoxm; 

with contaminated wells with/ provide clean drinking 
wi tbJut option for further water to residents 
expansion; ~out well an::i 
air stripper 

*Carl:::on filters are capable of treating to below chlorofom' s det.e::tion limit . 



O"!ptrillon of Remedial Altamat.i.WBI Aacb=ticn of 'ftmicity, JtJbility, and VblWE 

Alternative 
QJE/PE/UST Sites 

1 : M:> Action 

2: IJmited Site Control 

3: Pellneable Cover 

4 : IJrpei:neable Cap 

SA: TSCA Vault 

SB: R:RA Vault 

6A: Extraction/Biodegradation 

6B: Extraction 

6C: Extraction/Biodegradation/ 
Ircineration 

60: Extraction/Ircineration 

7A: Incineration/Biodegradation 

7B: I.ncineration 

7C: 'lbmna1 Desol:ption/ 
Bicxiegradation/FUne 
Incineration 

70: 'l'heDnal Desorption/Fllte 
I.ncineration 

7E: 'nle.Dnal Desoxption/ 
Biodegradation/Con:iensation 

7F: TheDnal Desorption/ 
Corxiensation 

7G: 'l'hei:mal Oesorption/FU'Ie 
Incineration 

7H: 'nlei:mal Desorption/lUre 
Incineration 

71: '1'hel:mal Desorption/lUre 
Incineration 

BA: Off-Site L!m:ifill 

BB: Off-Site Incineration 

Toxicity {T) 

NE 

NE 

NE 

NE 

NE 

NE 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

NE 

M-H 

MJbility (M) 

NE 

L 

L-M 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

M-H 

CNerall 
Vbl\ma (V) MI'V 

NE 

NE 

NE 

NE 

NE 

NE 

M + 

M + 

M + 

M + 

M + 

M + 

M + 

M + 

M + 

M 

M + 

M + 

M + 

NE 

M + 



'!'able 4 ( CXJI1t.iDB1) 

Ccllpari.8on of JBnedial Alteml!lti~: REdlction of 'JOxicity, ll:billty, and Voluwe 

Al t.ernati ve c:Nerall 
Emn Pit Sites 'lbxicity (T) M:>bility (M) Voltme (V) MIV ---
1: It:> ktion NE NE NE 

2: carton Filters; H H M-H + 
P\mp CAlt Syst.el'n 

3: New Residential Wells; H H M-H + 
P\m'p CAlt System 

Extend RIC Water Supply; H H M-H + 

Punt> CA!t System 

5: Extend Roserrount water H H M-H + 
Supply; Putt:> ()It System 

5: New water Supply; Purrp CAlt H H M-H + 
System 

"NE" nea.ns oot effe:-tive 

-"L" neans little effect 

•)I" neans JtDderately effective 

"H" means highly effective 

.. '+" neans generally favorable in catp3rison to other alternatives 

.. _ .. means generally unfavorable in ca~parison to other altematives 



'Dible 5 
Jt)8 •••xmt Reeearch Center, R:leaa:Junt, ~ 

O:Jtpari.son -of Aenedial Alternativ.: OJst Anal)'llia8 

Annual Total 
Alternative Capital Cost 0 & M Cost Period Present W::lrth 
WE7PE7t5T Sites: 

1: N:> Action $ -0- $ 800 30 yrs. $ 24,000 

2: Limited Site Control 106,650 800 30 yrs. 130,650 

3: Pel:neable Cover 486,000 3,800 30 yrs. 600,000 

4: Inp:!nnaable Cap: 2.5ft. 456,300 3,800 30 yrs. 570,300 
4.0ft. 783,000 3,800 30 yrs. 897,000 

SA: TSCA Vault 2,873,560 4,433 30 yrs. 3,006,550 

SB: JCRA Vault 2,995,06~· 4,433 30 yrs. 3,128,050 

6A: Extraction an:i 13,112,650 -0- 1 yr. 13,112,650 
Biodegradation 

6B: Extraction 12,974,950 -0- 1 yr. 12,974,950 

6C: Extraction, 11,287,450 -0- 1 yr. 11,287,450 
Biodegradation, and 
Off-Site Irci.n:!ration 

6D: Extraction, Off-Site 11,086,300 -0- 1 yr. 11,086,300 
In:: ineration 

7A: Ircineration and 12,686,250 -0- 1 yr. 12,686,250 
Biodegradation 

7B: Ircineration 12,578,250 -0- 1 yr. 12,578,250 

7C: 'l'hennal Desorption, 7,581,900 -0- 1 yr. 7,581,900 
Biodegradation, and 
FUne Ircineration 

~t analysis fran Al t~tives Report, !t:Na1t;er 1986 



'table 5 ( ocnt.ill.a1) 
Jt:leEIIDunt AE8au:Ch Canter, Jb1 D *JI1t r Mi.nrJeeata 

-
Ca!parieon of ~;Bdi al Altemati'V98: OJst Analysis 

Annual '1\Jtal 
Alternative capital Cost 0 ' M Cost Period Present W:>rth 

3A: Off-site 16,744,050 -o- 1 yr. 16,744,050 
Larx1fill 

<3B: Off-Site 54,234,900 -0- 1 yr. 54,234,900 
Iocineration 

Burn Pit Sitea: 

No Action -0- -0- -0-

'2: Carb::m Filters; b 101,038 32,995 20 
P\m"p ().It SystE!n , 

1: New Wells; Purrp 283,328 8,695 20 
().It Systan 

4: RRC water Supply; 690,238 8,695 20 
Purrp CAl t Systan 

5: Rosenount Water 876,238 8,695 20 
suwl y; Ptmp CAlt 
Systan 

4): New Water Supply; 797,238 8,695 20 
~ ().It Syst.Ein 

1 
'Ibtal Present W:>rth calculations were oot requ.iied at the tine these estimates 
were developed and are oot i.rcluded. 

) Capital costs for the p.mp out systan are $63,238; Annual 0 & M costs for the 
p.mp out systan are $8,695. 



Table 5 ( oontinai) 
~ Aeaeuch Center, lt::ls JDJnt, Mi.nnr:leota 

Al temati ve Capital Cost. 

70: 'ftlel:mal Desorption, 7, 372,650 
F\lle Ioc inerat.ion 

7E: 'l'heimal Desorption, 8,083,900 
Biodegradation, 
Condensation 

7F: ~1 Desorption, 7,934,050 
Con:iensation 

7G:~nmal Desorption, 8,075,200 
F\J1e Iocinerator 
(Excavation, 
consolidation of 
soil with 10-25 ~ 
PCBs and 50-1,000 ppm 
lead) 

7H:~nmal Desorption, 9,527,200 
Furre In:ineration, 
(Excavation, 
consolidation of soil 
with 1-25 ~ PCBs and 
50-1,000 ppm lead) 

71: The~ Desorption, 7,511,448 
Furre Iocineration, 
(Excavation, 
consolidation of soil 
with 10-25 ppm PCBs) 

Annual 
0 & M Cost. 

-0-

-0-

-0-

-0-

-0-

-0-

Period 

1 yr. 

1 yr. 

1 yr. 

1 yr. 

l yr. 

1 yr. 

7,372,650 

8,083,900 

7,934,050 

8,075,200 

9,527,200 

7,511,448 

bAdditional voltme to be consolidated is estimated to be 22,793 cubic yards (See 
International Techrx:>logy Corporation (IT) letter dated Dec'E!I1t:ler 13, 1988). 

c.AcX:titional volune to be consolidated is estimated to be 60,458 cubic yards (See IT letter 
dated Decalter 13, 1988). 



Table 6 
R::8eaDunt Rasem.rch C'antar, lbiEI1Dunt, Minnaaota 

Nine Criteria Evaluatiau QE/PE/tST Sitae 

Alternative 1 Evaluation 

Deecript.ioo: No Action 

Criteria Bval.uation 

1. Soort-Tez:rn Effectiveness 

2. lDng-Tem Effectiveness 
and Pennanen:::e 

3. Reduction of 'lbxici ty, 
!tl>ility and Volune ('IMV) 

4. ~lementability 

5. Cost Criteria 

6 . Carpliaoce with ARARs 

7 . Overall Protection of Human 
Health and the Emriroment 

8. Supp:>rt Aqercy Jtccept.arce 

9. Camuni ty .Accept.Mce 

Not effective. No reduction of threat to 
ground water or d.iiect contact. 

tt:>t ef fect.i ve. lead and PCBs may 
p::Jtentially enter groun:i water 
and will persist at hazarcb.ls levels in 
soil; 30 year nonitoring period. 

tt:>t effective. 

Inplanentable. 

Capital: 0 
Annual O&M Cost: $800 per year for 
30 years 
Present ~ Value: $24,000 

Jbmipliant with soil and grt::l\ll'ld 
water ARARs . 

tt:>t protective. Persistence of 
conUJrni.nants pose threat to hunan 
health and the envi.roment. 

tt:>t ecceptable. 

tt:rt. acceptable . 



Table 6 
lbJenDunt Ae8ea1:ch Ca1ter I AoeenDuntt Minneeata 

ry.ne Criteria Evaluations QE/PE!tST Sitas 

Altaz:native 2 Evaluation 

Daac:riptic.ru Limited Site Control - ferring of areas where PCBs exceed 25 RJt1 
ard lead exr:eeds 1,000 wn; soil venting; adjustment of deed. 

Criteria 

1. Soort-Term Effectivness 

2. IDng-Tenn Effectiveness 
aOO PeJ::manerce 

3. ~ction of 'Ibxicity, 
M:>bility arxi Volurre ('lMV) 

4 . ~lerrentabili ty 

5. Cost Criteria 

6. ~liaoce with ARARs 

7 . Overall Protection of Human 
Health an:i the Em.ril:OJ liES It 

8 . Sl.lf:P'rt Aqercy Acceptan:e 

9. Camuni ty Acceptan:e 

tt:>t effective. Potential for di...re:t 
con~t with PCBs and lead persists; 
lead may migrate to grourxi water. 

r.bt effective. Contani..nants remain at 
hazarcklus levels at surface ard lead ard 
PCB will continue to twsve the potential 
to enter groun:i water; 30 year 
nonitoring period. 

IDN - soil venting Jni!Y inhibit 
nobility of PCBs; toxicity an:i volune 
un::hanged. 

Technically ard acinini.stratively 
feasible. 

capital: $106,650 
Annual 06&M Cost: $800 per year for 30 
years 
Present ibrth Value: $130, 650 

fbrra1Jlliant with soil arrl groum 
water AAARs • 

tt:>t protect.i ve. Pers ist.eoce of 
cart.ami.nants pose threat to htmm 
health an::l the enviros atent . 

r.bt acceptable. 

r.bt acceptable. 



.. 

Table 6 
~ Raeasrch Canter, ~. Mi.nneaata 

Nine Criteria Evaluaticru QE/P£/t.S'l' Sitas 

Altamative 3 !valuat.icn 

Deecri.pt..ioo: Pel:ne!!ble Cover - excavation am off-site disposal of soil 
contaminated with metals; Ellplacstent of pemreable cover over 
areas where PCBs exceed 25 RJI\i soil venting. 

Criteria Evaluation 

1. Soort-Tel:Jn Effectiveness 

2 . long-'!em Effectiveness 
arrl Pel:manen:e 

3 . Reduction of 'Ibx.ic i ty, 
lobbility arrl Volume ('IMV) 

4. lmplementability 

5. Cost 

6 . catpliaoce with ARARs 

7 . OJerall Protection of Heal t.h 
Health an1 the Erwi.Iome1t 

8. ~rt AqeTcy 1tccept.ar¥:e 

9 . Camuni ty .Acceptarce 

Effective - requires only minimal 
handling arxi DDVem:mt of contaminated 
soil. 

M:xierately effective - the catt>ination 
of a cover am soil venting stnlld 
reduce the threat of direct contact 
and g:rourd water contamination; 
deperxient on long-t.eDn maintenarx:e; 
30 year m::mitoring pericxi. 

Lc:M- renoval of soil contaminated with 
metals .reduc:es its on-site 'IMV; PCB 
nobility may be inhibited, volume am 
toxicity unchanged. 

Technically and actninistratively 
feasible. 

Capital Cost: $486,000 
Annual O&&M Cost: $3,800 per year for 30 
years 
Present W:>rt.h Value: $600,000 

l«>!mcpliant with u.s. EPA 
PCB cleanup goals am Section 121 of 
SARA. 

!'bderately protective - threat of 
grounj water cont.amination arrl direct 
contact reduced. PCBs rana.in on site at 
hazanbus levels. 

l«>t acceptable. 

N=rt: acceptable . 



'l'able 6 
lb3EmJunt Aaaei!IJ:t:h Qantar I ltleEmJunt, Mi.nneaota 

Jline Criteria Evaluatima QE/PE/lBl' Sitae 

Altamativa 4 !valuat.i.cxt 

Daecription: Inp:!Dteable cap - excavation and off-site disp::>Sal of soil 
contaninated with netals; ~laceneut of inpmteable clay cap 
over areas where PCBs exceed 25 RJil· 

Criteria Evaluation 

1. Soort-'Ienn Effectiveness 

2 . l.Dng-'Ienn Effectiveness 
and Pennaneoce 

3 . Reduction of '.Ibxici ty, 
M:>bility and Volume {'IMV) 

4 • IJtt:>lem:mtabili ty 

5. Cost Criteria 

6 . Catpliarx:e with ARARs 

7. Overall Protection of fbnan 
Health and the Envi.rol11e:nt 

8 . SUpp:>rt Aqercy Acc:ept:.arre 

9. Comuni ty Acceptarr:e 

Effective - requires m.i..ninal 
handling and novatent of contaminated 
soil. 

M:x:lerately effective - the cap stnlld 
both inhi.bi t PCB migration and nm:we 
threat of direct contact; dependent on 
long-teDn 1Mi.ntenar¥:e; 30 year 
nonitoring period. 

low - cap may inhibit PCB nobility, 
rot reduce toxicity or vohme. 

'lechnical1y and adninistratively 
feasible. 

capital Cost: $456,000 - $783,000 
Annual Cl6!M Cost: $3, 800 per year for 30 
years 
Present W:lrth Value: $570,400 -
$897,000 

l'b'mlpliant with U.S. EPA prop:>sed 
PCB cleanup goals and Section 121 of 
SARA. 

M:xlerately protective - threat of 
direct contact. and grourrl water 
contanination reduced; PCBs remain on 
site at hazardous levels. 

~t acceptllble. 

~t acceptable. 



~~ ~----~~- ~~---

Table 6 
R:lealaD1t Aeeearch Cantar, lbN3nl:ult, ~ 

ljj.ne Criteria Evaluatim: QE/.PE/tm Sit. 

Deecriptim: 0"1-Site TSCA Vault - excavation am off-site diS~XJSal of soil 
contaminated with netals; excavation of soil with 25 RJt1 or nore 
FCBs am disposal in TSCA - permitted vault constiucted on site. 

Criteria 

1. Short-'Iel::m Effectiveness 

2. Long-Term Effectiveness 
and~ 

3. Reduction of Toxicity, 
M:>bility and Volune ('IMV) 

4. ]mplementability 

5. Cost Criteria 

6. Carpliarce with ARARs 

7 . CNerall Protection of Human 
Health and the Envi.x:OJIISJlt 

8 . Suw:>rt 1v;Jercy Acceptance 

9 . Camllni ty Accept.ance 

Effective - involves only a short 
period of haOOling and m::M:It1ent of 
conuaninated soil. 

Effective - isolates contsni..nants 
fran the environtent; depeJ dent 
on long-teon maintenan::e; 30 year 
nonitoring pericxi. 

IDw - isolation of FCBs reduces their 
nobility; toxicity and volune un:hanged. 

Technical! y am acini.nistrati vely 
feasible. 

capital Oost: $2,873,560 
Annual ~: $4,433 per year for 30 
years 
Present \lbrth Value: $3, 006, 550 

~rx=arpliant with Section 121 of 
SARA. 

!t:xierately protective -
significantly reduces threat of 
direct contact and grourrl water 
cont.ami.nation; PCBs :renain on site at 
hazarcbus levels . 

~t acceptable. 

~t acceptable. 



'l'llble 6 
lbM!m:Junt Research OEmtar, lblaiDunt, MiJn:J80ta 

Nine Criteria Bvaluaticru QE/PE/tm SitaB 

Descripticwu On-Site ICRA Vault - excavation of soil and ash containing greater 
than 25 ~ PCBs ard/or greater than 1000 RD lead; disposal in a 
JCRA - peonitted vault constructed on site. 

Criteria Evaluation 

1. Soort-Telln Effectiveness 

2. I.Dng-Telln Effectivenss 
and Peil'llaJ'le1re 

3. Reduction of Toxicity, 
Jobbility an:i Volume ('IMV) 

4. Implementability 

5. Cost Criteria 

6 . Ccnpliarre with ARARs 

7. Overall Protection of Hunan 
Health ard the EnviromeJ 1t. 

8. Support Aqerry Acceptan::e 

9. Camuni. ty Acceptan::e 

Effective - requires only a soort 
· pericxi of harrlling an:i novatent of 

contaminted soil. 

Effective - isolates contaminated 
soil fran enviiOIIte.t at; deperxlent on 
long-tei:m maintenan=e; 30 year 
noni toring period. 

low - upgrading tc ICRA penni t 
adds extra safeguards against 
nobility; vol\ne an:i toxicity unchanged. 

'I9chnically arrl acinin.istrati vely 
feasible. 

Capital Oost: $2,996,060 
Annual O&M Cost: $4,433 per year for 30 
years 
Present~ Value: $3,128,050 

t«:n:titpliant with Section 121 of SARA. 

M:xierately protective - threat 
of direct contact arxi groun:j water 
contamination significantly reduced. 
PCBs remain on site at hazardous levels. 

tt:>t acceptable. 

~t acceptable. 

l, 

I 



Table 6 
~ Aeeeiut:h 0entar, Jt:Jsenount, Jlir1nE:aota 

Nine Criteria Evaluatioru Q.E/PE/tsr Sitae 

Alte:mative 6A Evaluation 

Daecript.ioru Solvent Extraction am Biodegradation - excavation al'¥1 off-site 
d.i..sp::lsal of soil cont..arninated with metals; solvent extraction, tN 

light dechlorination, am activated sludge treatment of Aroclor 
1260 soil; direct biodegradation of Aroclor 1242 soil; 
backfilling of soil; sewering of wastewater. 

Criteria 

1. Short.-TeDn Effectiveness 

2. IDng-Tenn Effectiveness 
arrl PeDMnen:e 

3 . Reduction of 'lbxici ty, 
M:>bility arx1 Volume ('11-tV) 

4 • Inplernentabili ty 

5. Cost Criteria 

6 . Ccllpliaoce with ARARs 

7 . Overall Protection of Human 
Health arrl the Enviroment 

e. suwort Aqercy Accept.an:e 

9 . Camun.i. ty Accept.an:e 

Evaluation 

IDW - requires long periods of 
handling, novanent and stockpiling 
of contaminated soil . 

.M::lderat.ely effective - represents a 
pennanent reduction in contaminant 
levels, wt may oot neet ARARs. 

MJderately to highly effective -
'11-tV reduced by biological destruction 
of PCBs; nobility of metals in soil 
reduced. 

Technically feasible, acininistrative1y 
carplex. 

Capital Cost: $13,112,650 
Annual O&M Cost: 0 
Present Worth Value: $13,112,650 

May rot attain U.S. EPA prop:>sed PCB 
cleanup goal. 

M:xlerately to highly protective -
significant! y reduces conUiminant 
levels, dec.reasing threat of direct 
contact arrl grourxi water cont.arnination. 

N:>t acceptable. 

N:>t acceptable. 



'Dible 6 
~ AaaeaJ:ch Canter, R»enount., ~ 

N.ine Critari.a Evaluaticna QE/PB/lBr Sit. 

Alternative 6B evaluaticn 

Daecript:.icn: Solvent Extraction - excevation an::i off-site disposal of 
soil cont.arninated with netals; exc:evation, solvent extraction; W 
light dechlorination, and activated sludge treat:Jnent of all soil 
greater t.Nm 25 ppn PCBs; sewering of wastewater; backfilling of 
soil. 

Criteria Evaluation 

1. Soort-TeDn Effec-:iveness 

2 . I.ong-Teon Ef fecti vness 
aOO PeDnanen:;e 

3. Reduction of 'lbxicity, 
Mobility and Volume (TMV) 

4. Inplemantability 

5. Cost Criteria 

6 . CoJt>liarr:e with ARARs 

7 . Overall Protection of Hlnan 
Health and the Envirorlnent 

8. Supp:>rt Aqercy Acceptarre 

9 . Camuni ty Ac::ceptaoce 

Low - requires long periods of 
harxiling, noving and stockpiling 
conUJminated soil 

M:derately effective - pennanently 
reduces contaninant levels, b.lt may 
not neet ARARs. 

M:Jderately to highly effective - 'lMV 
reduced by biological destruction of 
PCBs; nd:>ili ty of netals in soil 
reduced. 

'n:!chnically and a<ininistrati vel y 
feasible. 

Capital Cost: $12,974,950 
Annual O&M Cost: 0 
Present 'NJrth Value: $12,974,950 

May oot attain u.s. EPA pro(X)Sed 
PCB clearmp C}:)l!ll. 

M:xterately to highly protective -
significantly reduces contaminant 
levels, decreasing threat of direct 
contact am grourd water contamination. 

N:>t acceptable. 

N:>t acceptable. 



Table 6 
ltlsemJunt Research Center, lbeeii'IUJ'It, Mi.nneeota 

NiDe Criteria EvaluaUon: QE/PE/tST Sit. 

Daacripti.on: Solvent Extraction and Biodegradation, Off-Site In:ineration -
excavation and solvent extraction of Aroclor 1260 soil; direct 
biodegradation of Aroclor 1242 soil; cartxm filtration an::i 
off-site incineration of liquid phase; b&ckfilling of soil. 

Criteria Evaluation 

1. Soort-'I'el:m Effectiveness 

2. I.ong-Te.Dn Effectiveness 
and Pel:rnanerre 

3. Reduction of 'Ibxicity, 
.K:>bility arx:i Volume ('no!V) 

4. lnplEJTentability 

5 . Cost Criteria 

6. Cat{lliarx::e with ARARs 

7. Overall Protection of H\:lnan 
Health and the Envirometlt 

8. Support 1qercy Acceptarx;e 

9. Comlln.i ty Acceptarre 

low - requires long periods of 
handling, noving arxi stockpiling 
contaminated soil. 

!obderately effective -
pe.cnanently reduces contaminant 
levels, b.lt may rot neet ARARs • 

Moderately to highly effective -
TMV reduced by biological arx:i/or 
t.hel:mal destruction of PCBs; 
JIObili ty of metals in soil 
rEduced. 

Technically feasible; 
acini.nistrati vel y carp lex. 

capital Cost: $11,287,450 
Annual O&M Cost: 0 
Present Worth Value: $11,287,450 

May n::rt attain U.S. EPA PCB 
cleanup p:>licy. 

l'bderately to high.l y protective 
- significantly reduces 
contani.nant levels, decreasing 
t.hreet of direct contact and 
grourxl water contami..nation. 

~t acceptable. 

~t acceptable. 



Table 6 
ltleerlrJunt Reeee.Ich Center I RJea~D.mt, JlinneBota 

JUne Criteria Evaluat.i.al1 QJE/PE/tm Sitae 

Altamative 60 Evaluat.i.al 

Deecription: Solvent Extraction am Off-Site In:ineration - excavation an:::1 
off-site disposal of soil contaminated with metals; excavation arxi 
solvent extraction of all soil with greater than 25 ppn or nore 
PCBs; carbon filtration and off-site in:ineration of liquid phase; 
backfilling of soil. 

Criteria Evaluation 

1. Short-Tenn Effectiveness 

2. Long-Tenn Effectiveness 
and Pe.oranen:::e 

3. Reduction of Toxicity, 
!obbility an:i Volune ('M/) 

4. Ilrplerrentability 

5. Cost Criteria 

6. CcJ1t>lian:e with ARARs 

7. Overall Protection of lbnan 
Health and the EnviroJiieJ1t 

8. ~rt Aqercy Ac:cept.an=e 

9. Camuni ty Acceptan:e 

Low - requires long periods of 
harrlling, noving and stockpiling 
contami..nated soil. 

Moderately effective -
pennanently reduces contani.nant 
levels, but may oot neet ARARs. 

fotx:Jerately to highly effective -
'1MV reduce:i by t.heDt\al 
destruction of PCBs; JIDbili ty of 
metals in soils reduced. 

Technically an:i acininistratively 
feasible. 

Capital Cost: $11,086,300 
Annual O&M Cost: 0 
Present Wbrth Value: $11,086,300 

May oot attain U. 5. EPA 
PCB cleanup policy 

fotx:Jerately to highly protective 
- significantly reduces 
contaninant levels, decreasing 
threat of direct contact and 
groun:i water cont.snination. 

~t acceptable. 

li:>t acceptable. 



'!'able 6 
A:leeriDunt Aeeearch Canter 1 ltJeem:Junt, Minneeota 

N.i..re Criteria Evaluaticn: Q£/PE/tST Sit. 

Alternative 7A EvaluatJ.cn 

Daecript.ion: Ql-Site I..oci.neration and Biodegradation - excavation and off-site 
disp::>Sal of soil contaminated with netals; excavation and 
iocineration of Aroclor 1260 soil; exr:avation, biodegradation and 
iocineration of Aroclor 1242 soil; backfilling of soil. 

Criteria Evaluaticn 

1. Short-Tem Effectiveness 

2. l.Dng-Tem Effectiveness 
andPe~e 

3. Reduction of 'Ibx.icity, 
Mobility and Volume (TMV) 

4 • llrplerrentabili ty 

5. Cost Criteria 

6. ~liance with MARs 

7 . CNerall Protection of lbnan 
Health ard the Env .i.rorJnent 

8. SUfP:>rt Aqerr:y Accept.aoce 

9. Camuni ty Accept&re 

low - requires long pericx:is of 
handling, noving ard stockpiling 
of contaminated soil; ~tial 
for emission of air pollutants. 

Highly effective - pennanently 
reduces contaminants to below 
ARARs. 

M:xlerately to highly effective -
TMV reduced by themal 
destruction of Pc:Bs; nobility of 
netals in soil xec:luced. 

Technically feasible, 
administratively complex. 

Capital Cost: $12,686,250 
Annual O&M Cost : 0 
Present ~rth Value: $12,686,250 

catplies with all MARs. 

Highly protective - significantly 
reduces cont.am.i.nant levels, 
decreasing threat of direct 
contact and groun:i water 
contamination. 

~t acceptable. 

~t acceptable. 



Table 6 
lt:JeEIIDunt Reeaudl Canter, l't:leEIIDunt, JlinrB8ota 

JUne Criteria Bvaluatioru QE/PE/lm SitaB 

Daecription: On-Site Ircineration - excavation ard off-site diBpJSal of 
lead-bearing ash; excavation and i.rx:ineration of all soil 'With 
greater than 25 ppn PCBs; backfilling of soil. 

Criteria 

1. Soort-'IeDn Effectiveness 

2 . l.Dng-Tem Effectiveness 
and Pe.rm:men::e 

3. Reduction of Toxicity, 
M:Jbility and Vol\D? ('IMV) 

4 . Inplem:mtabili ty 

5. Cost Criteria 

6. Catplian:e with ARARs 

7 . Overall Protection of !Unan 
Health and the Envi.l:omeut 

B. 5\Ifp:>rt Aqerry Acceptarre 

9 . CCJmuni ty Acceptan=e 

I.Dw - requires long periods c 
harrlling, DDVing and stcx:kpil~ 
contaminated soil; p:>t.ential for 
Emission of air p::>llutants. 

Highly effect.i ve - pemanentl y 
reduces contaninant levels to 
belaw ARARs. 

M:xierat.ely to highly effective -
'IMV reduced by t.hel:mal 
destruction of PCBs; nobility of 
netals in soils reduced. 

'n!chni.cally and aQninistratively 
feasible. 

Capital Cost: $12,578,250 
Annual O&M Cost: 0 
Present 'N:)rth Value: $12,578,250 

Carplies with all ARARs. 

Highly protective - significantly 
reduces contam.i.nant levels , 
decreasing threat of direct 
contact am grourv::J water 
contani.nation. 

ti:7t acceptable. 

~t acceptable. 



'!'able 6 
RJeem:Junt Aaaeatch Center, JbJEm:Junt, Mi.nne8ota 

Nine Criteria !valuation: Q.E/PE/UST Sites 

Altamative 7C Evaluation 

Daecription: On-Site Thez:mal Desorption Biodegradation and FUne Irrineration, 
- excavation arxi off-site disposal of soil contaminated with 
netals; excavation and theonal desorption of Aroclor 1260 soil; 
excavation, biodegradation and thennal desorption of Aroclor 1242 
soil; incineration of off-gases; backfilling of soil. 

Criteria Evaluation 

1. Soort-'lenn Effectiveness 

2 . l.Dng-'lem Effectiveness 
and Pennanence 

3 . Reduction of Toxicity, 
fot)bili ty and Voltme ('IMV) 

4. Inplertentability 

5. Cost Criteria 

6 . Catplian:e with ARARs 

7. OU'erall Protection of fbnan 
Health and the Envil:ouue:ut 

8. Suw;>rt Aqercy Accept.arr::e 

9. CCJmun.i ty Acceptarre 

low - requires long periods of 
han:Uing, m::rving an:l stockpiling 
contaminated soil; p::>t.ential for 
anission of air pollutants. 

Highly effective - peDMnently 
reduces contami.nant levels to 
belCM ARARs. 

M:xierately to highly effective -
'lMV reduced by thennal 
destruction of PCBs; robility of 
neta.ls in soil X'19duced. 

Technically feasible, 
administratively 
ccmplex. 

Capital Cost: $7,581,000 
Annual O&M Cost: 0 
Present ~rth Value: $7, 581, 000 

Catplies with all ARARs. 

Highly protective - significantly 
reduces contaminant levels, 
decreasing threat of direct 
contact and groun:j weter 
contamination. 

M:Jt. acceptable. 

Jt:)t acceptable. 



'l'able 6 
~ JaJeerch Canter, ~, Jllirna8ota 

Nine Criteria Eval.uatiau QE/PE/tBl' Si~ 

Alternative 7D Evaluat..ial 

Daecription: 01-Site 1heDMl Desorption with FLIIe Incineration - excavation and 
off-site disposal of soil contami.nated with netals; excavation and 
thennal desorption of all soil with greater than 25 RJ'I PCBs; 
incineration of off-gases; backfilling of soil. 

Criteria Evaluation 

1. Soort-Tenn Effectiveness 

2 . U:Jng-TeJ::m Effectiveness 

3. Reduction of Toxicity, 
tti>ility an::i Vol\me ('lMV) 

4 . .Inplementabili ty 

5. Cost Criteria 

6. Corpliance with ARARs 

7. Overall Protection of Human 

8. Support Aqercy Accept.arx:e 

9 . camuru. ty .Acceptarre 

Low - requires long periods of 
noving, handling an:i stockpiling 
cont.ami.nated soil; potential for 
air pollutant anissions . 

Highly effective - peonanently 
reduces contaminant an:i 
Perlnanerce levels to below ARARs. 

.M::xierately to highly effective -
'lMV reduced by t.heim:U 
destruction of PCBs; nobility of 
netals in soil reduced. 

Technically an:i acini.nistratively 
feasible. 

capital Cost: $7,372,650 
Annual O&M Cost: 0 
Present Worth Value: $7,372,650 

Catplies with all ARARs. 

Highly protective - significantly 
reduces cont.aminant levels, 
decreasing threat of direct 
contact an:i grourx1 water 
cont.amination. 

~ acceptable. 

Acceptable. 



'l'able 6 
JbJem::lunt Raeearch Center, ~. Minnaeota 

N.i.ne Criteria Evaluatioru Q.E/PE/\Bl' Sit. 

Description: CWl-Site 'nllmnal Desorption am Biodegradation, f\Jne Corrlensation -
excavation and off-site disp:>&al of soil contaminated with metals; 
excavation ard thei:ma.l desorption of Aroc:lor 1260 soil, 
excavation, biodegracietion ard thennal desorption of Aroclor 1242 
soil; fume condensation; backfilling of soil; off-site 
incineration of condensate. 

Criteria Evaluation 

1. Soort-'Ienn Effectiveness 

2. I.Dng-Tenn Effectiveness 
and Peonanence 

3. Reduction of 'It>xicity, 
M:>bility and Volune ('noW) 

4. Implementability 

5. Cost Criteria 

6. Call>liarx:e with ARARs 

7. Overall Protection of Human 
Health and the Enviroment 

9 . Ccrmuni ty Accept.aoce 

IDW - requires long periods of 
noving, har¥:iling, am stockpiling 
contaminated soil; sate harrlling 
of condensate; potential for air 
p::>llutants emissions. 

Highly effective - peDMnently 
reduces contaminant levels to 
below ARARs . 

Moderately to highly effective -
'lMV reduced by theDnal 
destruction of PCBs; nobility of 
netals in soil reduced. 

Technically feasible, 
acininistratively carplex. 

capital Cost: $8,083,900 
Annual O&M Cost: 0 
Present W::)rth Value: $8,083,900 

CaTplies with all ARARs. 

Highly protective - significantly 
reduces contaminant levels, 
decreasing threat of diJ:eet 
contact and grourx:i water 
contamination. 

t«:>t acceptable. 

t«:>t acceptable. 



Table 6 
R:lsenDunt REI8aarch Centar, rtJeenount, Mi.nneeota 

Nine Criteria Evaluation: aE/PE/lST Sitas 

Alternative 7F Evaluation 

Deecript.ion: en-Site 'nle1::mal Desorption an:i P\lne Cordensation - excavation arx1 
off-site disposal of soil contaminated with netals; excavation and 
thennal desorption of all soil with greater than 25 RE PCBs; ftme 
corxiensation an:i off-site in:ineration; backfilling of soil. 

Criteria Evaluation 

1. Short-'lenn Effectiveness 

2. Long-Te:m1 Effectiveness 
aoo Peilraneoce 

3. Reduction of 'lbxicity, 
Jlbbility and Vol'I.Dtle (n-riJ 

4. Inplementabilty 

5. Cost Criteria 

6. catpliaoce with ARARs 

7. Overall Protection of Human 
Health arx:1 the Environtent 

8. Support Aqercy Acceptarx::e 

9 . CCimuni ty Ac:ceptan:e 

Low - requires long periods of 
m::wing, handling an:i stockpiling 
cont.aminated soil; sare haniling 
of corrleJ .sate; p:>tential for air 
p:>llutant emissions. 

Highly effective - peonanently 
reduces cont.ami.nant levels to 
be lOti ARARs. 

M:xierately to highly effective -
'1MV reduced by theona.l 
destruction of PCBs; ncbili ty of 
metals in soil reduced. 

Technically arrl acbinistratively 
feasiJ:>le. 

Capital Cost: $7,934,050 
Annual O&M Cost: 0 
Present w=>rth Value: $7,934,050 

Carp lies with all ARARs • 

Highly effective - significantly 
reduces contaminant levels, 
decreasing threat of direct 
contact arrl <iJI'C'llOO water 
contamination. 

tbt acceptable. 

M:rt: acceptable. 



Table 6 
R::a:m::lunt Aeeearch Oenta:r, ~, Minneeota 

Nine Criteria Evaluation: QE/PE/tST Sitae 

Al t.aJ:nl!lti ve 7G Evaluation 

Daec::riptiau <il-Site 'lbmnal Desorption ard FUne Corxiensation - excavation 
an:i off-site disp:>&al of soil contaminated with metals; exr::.!lv.!ltion 
and consolidation of soil with fran 10 to 25 ppn PCBs am 50 to 
1, 000 RJII lead on GJE Site; an:i theDMl desorption of all soil 
with greater than 25 ppn PCBs; tune corxiensation aoo off-site 
incineration; backfilling of soil. 

Criteria Evaluation 

1. Soort-Tenn Effectiveness 

2. I.Dng-Tenn Effectiveness 
and Pennaneoce 

3. Reduction of Toxicity, 
!obbility and Vol\ma ('!MV) 

4. Implementabilty 

5. Cost Criteria 

6. Catpliance with .ARARs 

i . Overall Protection of Human 
Health an1 the Enviroment 

8. ~rt Aqency Acceptan=e 

9 . camuni ty Accept:1m:e 

l£lw - requires long periods of 
IID\7ing, hardl.ing am stockpiling 
contaminated soil; sane handling 
of cordeJ ISate; potential for air 
pollutant emissions. 

Highly effective - pennanently 
reduces contaminant levels to 
belr:M .ARARs • 

Mxierately to highly effective -
'lMV reduced by the.anal 
destruction of PCBs; nobility of 
JtEtals in soil reduced. 

Technically and aaninistrati vel y 
feasible. 

capital Cost; $8,075,200 
Annual O&M Cost: 0 
Present WOrth Value: $8,075,200 

~lies with all .ARARs. 

Highly effective - significantly 
reduces contaminant levels, 
decreasing threat of direct 
contact and grourxi water 
contamination. 

.M:X acceptable. 

M:Jt acceptable. 



Table 6 
lbM!nDunt Aaeaan::h Center, A::leEm:Junt, Minne8ota 

RiDe Criteria Bvaluatioru QE/PE/tS'l' Sitaa 

Altamative 7H Evaluation 

Daecript.ion: ~-Site 'Iheil'Ml Desorption and FUne Corxiensation - excavation 
and off-site disposal of soil cont..aminated with netals; excavation 
and consolidation of soil with fran 1 to 25 pn PCBs and fran 50 to 
1,000 ppn lead on GU£ Site; excavation and theDnal desorption of 
all soil with greater than 25 ppn PCBs; £me condensation an::l 
off-site in::ineration; backfilling of soil. 

Cri teri.a Evaluation 

1. Soort-TeDn Effectiveness 

2. Long-Tem Effectiveness 
and Per:nanerre 

3. Reduction of 'Ibxicity, 
.M:>bility ard Volune ('IMV) 

4. ~lementabilty 

5. Cost Criteria 

6 . Carplian:e with ARARs 

7 • Overall Protection of Hllnan 
Heal t.h and the Emriroment 

8. Support Jqerr:y Accept.an:e 

9. Camuni ty Accept.an:e 

l.Dw - requires long periods of 
noving, haOOling and stockpiling 
contaninated soil; sate handling 
of ccnjensate; p.Xential for air 
pollutant emissions. 

Highly effective - pennanently 
reduces contaminant levels to 
belON ARARs • 

M:xierately to highly effective -
'1MV reduced by thernal 
destruction of PCBs; nobility of 
netals in soil J:educed. 

Technically difficult b.lt 
actnin.istrati vely feasible. 

Capital Cost: $9,527,200 
Annual O&M Cost: 0 
Present Worth Value: $9, 52 7, 200 

Cart:> lies with all ARARs • 

Highly effective - significantly 
reduces ccnt.lJini.nant levels , 
decreasing threat of direct 
contact an::l groum water 
::ontamination. 

N'X acceptable. 

·N'X acceptable. 



.. 

Table 6 
R::laenDunt REaearch Oentar, R:JeeaDunt, ~ 

Nine Criteria Evaluatic.u QE/PE/tST Sitae 

Alt.emative 71 Evaluation 

Daecription: On-Site Theilnal Desorption with FUte Irx::ineration - excavation arrl 
off-site disposal of soil contami.nated with netals; excavation mx1 
theonal desorption of all soil with gz9ater than 25 ppn PCBs; 
incineration of off-gases; backfilling of soil; excavation arxi 
consolidation of soil with fran 10 to 25 J;pn PCBs. 

Cri teri.a Evaluatioo 

1. Srort-Teiln Effectiveness 

2 . I.Dng-Teiln Effectiveness 

3. Reduction of 'Ibxicity, 
~bility and Volurre ('IMV) 

4. Inplatentability 

5. Cost Criteria 

6. Carpliaoce with ARARs 

7 . Overall Protection of lbnan 

low - requires long periods of 
m::wing, handling arxi stockpiling 
contaminated soil; pX.ential for 
air pollutant anissions. 

Highly effective - pezmanently 
reduces contaminant arxi 
Pel:manerl::e levels to below ARARs • 

lt:xierately to highly effective -
'lMV reduced by t.hellna1 
destruction of PCBs; nd:>ili ty of 
netals in soil reduced. 

'n!chnically arxi acininistratively 
feasible. 

capital Cost: $7,511,448 
Annual O&M Cost: 0 
Present Worth Value: $7,551,448 

Carplies wi. th all ARARs. 

Highly protective - significantly 
reduces cont..aminant levels, 
decreasing threat of direct 
contact arxi grourxi water 
cont.ami.nation. 

Acceptable. 

Acceptable. 



'Dible 6 
R:leenDunt Jaauch Canter, lt:J8em::Junt, Mi.nna8cXa 

Nine Criteria Bvaluat.icru Q£/PE/UST Sitas 

Alternative BA Bvaluation 

Daecr.ipt.icm: Off-Site LaBifill - excavation of soil contaminated with netals 
with lead in excess of 1,000 ppn an:i/or soil in excess of 25 ppn 
PCBs; off-site d.isJ:OSal of these soils in a R:RA aoo TSCA approved 
landfill licensed to accept both FCBs an::l lead; backfilling of 
soil. 

Criteria 

1. Soort-'fimn Effectiveness 

2 • Long-Tenn Effectiveness 
and Pei:manerce 

3. Reduction and TOxicity, 
M:>bility and Volurre ('DW) 

4 .. Implementability 

5. Cost Criteria 

6. ~liarre with ARARs 

7 . Overall Protection of Human 

a . Supp:lrt. Aqerry Accept.an:::e 

9. O:mtuni ty Acceptance 

Effective - requires only a soort 
period of han:iling am novatent 
of contmninated soil. 

tht effective - ~ly noves 
fran one site to aoother. 

LcM - PCB nobility may be 
reduced; toxicity or volurre 
wrhanged. 

Technically an::l a<ininistrati vely 
feasible. 

Capitol Cost: $16,744,050 
Annual O&M: 0 
Present Worth Value: $16,744,050 

tb'c:atpliant with U.S. EPA 
proposed PCB cleanup goals and 
Section 121 of SARA. 

Jotxierately protective - threat of 
cli...n:!ct contact aoo ground water 
contami.nation reduced. 

tbt acceptable. 

RX acceptable. 
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lfable 6 
lt::leEIIDunt Rae a srch Canter, lbJEm::Jm1t, Minneeota 

Nine Criteria Evaluatiau QE/PE/tST Sit. 

Alt.emative 8B Evaluation 

Daecriptioo: Off-Site Iocineration - excavation of soil cont.ll'ninated with metals 
with lead in excess of 1,000 ppn and/or soil in excess of 25 ppn 
PCBs; off-site incineration of soil in a ICRA and TSCA approved 
facility liscensed to accept .both PCBs and lead; backfilling of 
soil. 

Criteria 

1. Short.-'Ieon Effectiveness 

2. l.Dng-Teon Effectiveness 
and Pe~e 

3. Reduction of 'lbxicity, 
M:>bility and Volume ('IMV) 

4 • Inplenentabili ty 

5. Cost Criteria 

6 . Carpliarre with ARARs 

7 . Overall Protection of Human 

8. SuppJrt Aqercy Accept:.an::e 

9 • Camunity Accept.arr=e 

Evaluation 

low - requires staged excavation 
and/ or stoage of soil. 

Highly effective - peonanently 
reduces contaminant levels to 
.bel eM .ARARs • 

Jlbderately to highly - '1MV 
reduced by thezma.l destruction of 
rretals and PCBs; nobility of 
rretals in soil reduced. 

Technically and adni.nistratively 
feasible. 

Capitol Cost: $54,234,900 
Annual O&M: 0 
Present \lt:>rth Value: 5412341900 

Cc.lfplies with all ARARs. 

M:xierately protective - threat of 
direct contact and ground water 
contamination reduced. Sare 
potential risks during tra.nsp::>rt. 

~t acceptable. 

~t acceptable. 



Table 7 
R:JeenDunt AaBeerch CBrt:.er, R:JeenDunt, Jllinnaeata 

Nim Criteria Bvaluatian ann Pit Site 

Altamative 1 Bvalustian 

Dasc:riptionz N:> Action 

Criteria 

1. Short-Te.Dn Effectiveness 

2 . IDng-Teon Effectiveness 
an::i Peonanence 

3. Reduction of 'lbxicity, 
M:>bility an:i Volune ('IM'l) 

4 . l.Jrplatentabili ty 

5. Cost Criteria 

6. Catpliance with ARARs 

7 . Overall Protection of H\nan 
Health ar¥:1 the Envizourent 

8. suwort Aqercy Acc:ept;an:'E! 

9 . CCimuni ty Acceptance 

Evaluation 

Not effective - cont.ami.nated groun:i 
water will continue to migrc . e. 

tbt effective - contaminate.:.. grourx:i 
water will migrate to additional 
residential wells. 

Not effective. 

Jnt>lEII'eJ'ltable. 

capital Cost: o 
Annual O&M Cost: 0 
Present Worth Value: 0 

N:>ncarpliant with ground water ARARs. 

N:>t. protective of l"uMn health or the 
environrent as contaminants will persist 
an:i migrate. 

tbt acceptable. 

tbt acceptable. 



.. 

Table 7 
JtleEin:lunt Raeearch 0antar 1 lbiEIIDunt., Minnesota 

.Jtine Criteria Evaluation: Bum Pit Site 

Alt.eJ:native 2 Evaluation 

Deecription: Activated Cartxm Filtration - installation of two point-of-e1tcy 
ca.rtx:m filters in series in txluses with cont.ami.nated wells; 
pmp out well with air striR'E!r systan. 

Criteria 

1. Short-'Ieon Effectiveness 

2. I.Dng-Teon Effectiveness 
and Pennanerre 

3. Reduction of Toxicity, 
~ility and Vol\.l'l'e ('IMV) 

4 . Inplenent.abili ty 

5. Cost Criteria 

6 . Catplian::e with ARARs 

7. Overall Protection of HLI'nan 
Health and the Enviroment 

8. Suwort Aqerr:y Acceptan::e 

9. Camuni.ty ~ 

Evaluation 

Effective - filters will remove 
volatiles to below detection limits; 
pl.l'lt> out well will inhibit further 
migration of contaminants . 

Effective - filters, if properly 
maintained, will continue to remove 
contaminants fran residential water, 
pmp out well and air striwer will 
control contaminant migration. 

Mxlerately to highly effective - the 
'lMV of contaminants in the gx:oun::l water 
will be significantly reduced, rot the 
contaminants are s~ly shifted to 
amther nedia. 

Technically feasible~ acininistratively 
carplex. 

Capital Cost: 
Annual O&M Cost: 
Present \lbrth Value: 

$ 37,800 
$486,000 
$523,800 

Cmplies with all ARARs • 

!txierately protective - rem:wal of 
conUimi..nants fran the gi"'Un:i water by 
the filters arx:~ air striwer reduces 
threat to tunan health and the 
env irolrnent I rot .teqUires 0 ' M to avoid 
chemical btaak through and luM.n 
exposure. 

M:lt acceptable. 

lt>t acceptable. 



Table 7 
~ Aaeearch Center, ~, Mi.nneeclta 

_Nine Criteria Evaluatioru ann Pit Site 

Alternative 3 Evaluation 

Daecription: New Residential Wells - construction of 20 new wells serving 
27 families finished in the Frarconia Fonnation; pmp out well an:! 
air stripper system. 

Criteria Evaluation 

1. Short-'I'ei:m Effectiveness 

2. I.Dng-Tenn Effectiveness 
and Pennanence 

3. Reduction of Toxicity, 
M:>bility and Volune ('IMV) 

4 • Inplanentabili ty 

5. Cost Criteria 

6 • Carpliarre with ARARs 

7 • e>verall Protection of lt\me.n 
Health and the EJ'lviiOJIIE!Jit 

8. Support Aqercy Acceptan::e 

9. Camuni ty Accept.arre 

Effective - provides a p:rt.able Wi!lter 
suwly to residents while controlling 
cont.arni.nant migration. 

Effective - provides a peDMnent potable 
water supply and the air stri~ will 
ultimately rEIIOVe the contaminants fran 
the grour¥:1 water. 

M:xierately to highly effective - 'IMV 
will be reduced in the ground water, b.It 
contaminants are silrply shifted to 
another media. 

Technical! y an:! ac:binistrati vel y 
feasible. 

capital Cost: $220,000 
Annual O&M Cost: 0 
Present~ Value $220,000 

Carp lies wi. t.h all ARARs. 

Highly protective -clean water suwly 
prot.ecU tunan health, pmp out well and 
air stri~ control cont:.ami.nant 
migration. 

Acceptable. 

Not acceptable. 
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Table 7 
~ Jaearch Center 1 lbM:IIIJunt., Minna8ota 

Nine Criteria Evaluation: Bum Pit Site 

Alternative 4 Evaluation 

Description: Extension of RRC Water Distr.i..bution Systan - existing RR: water 
suwly systan expanded to service all or part of study area.: 
PJI1'P out well arxi air st.riRJE!r systan. 

Criteria 

1. Soort-Teon Effectiveness 

2 • l.Dng-'Ieon Effectiveness 
and Peonanen:::e 

3. Reduction of Toxicity, 
M:>bili ty and Vol une ( 'n-tV) 

4. lnplEIT'e71tability 

5. Cost Criteria 

6. Ca!J>liance with ARARs 

7. Overall Protection of liurMn 
Health and the Envi.Iouteut 

8. SURXJrt Aqercy Accept.arre 

9. c.amuru. ty Acceptance 

Evaluation 

Effective - provides a clean PJtable 
suwly while controlling cont.ami.nant 
migration. 

Effective - provides a peonanent p:>table 
water suwly arrl the air stripper will 
ultimately rerrove the contaminants frc:rn 
the grourrl water. 

!obderately to highly effective - the 
air stripper will reduce the 'n-tV of the 
growx:1 water, bJt the contaminants are 
siJrply shifted to ciD:)ther media. 

Technically arrl aOnin.istratively 
feasible. 

capital Cost: $469,000 or nore 
Annual O&M Cost: 
Present Worth Values: 

Catplies with all .ARARs. 

Highly protective - clean water supply 
protects hUIM!l health, p.mp out 'tllle 11 and 
air stripper controls contaminant 
migration. 

Acceptable. 

~ acceptable. 



Table 7 
R:JeEmJunt Rea a srch Center, RJeawDunt, MinilBec7"...a 

.JiiDt Criteria Evaluatioru au:n Pit Site --

Al tez:nsti ve 5 Evaluation --

EA"terding Rosenount Water Distrj..l:.ution Systan - ex.istfrlg 
~t water supply systan expanded to service all or 
part of study area; JUIF out well am air stripper systan. 

Criteria 

1. Soort-Tel:m Effectiveness 

2. I.ong-'Ienn Effecth-eness 
aoo PeDnanerx:e 

3. Reduction of Toxicity, 
Jot:>bility am Volme ('IMV) 

4. Implementability 

5. Cost Criteria 

6 . CCJYt>l ian:e with ARARs 

7. CNerall Protection of Human 
Health arrl the Enviroment 

8. Supp:>rt Aq=a_rry Acceptan::e 

9 . Camuni ty Acceptan::e 

Evaluation 

Effective - provides potable water 
supply to residents while controlling 
contaminant migration. 

Effective - provides a pennanent potable 
water supply a."ld the air stripper will-­
ult~tely renove t..'le contami.nants fran 
the groun:i water. 

- -

M:xlerately to highly effective - 'li1V 
will be reduced in ~ grourd water, 
but contaminants are sinply shifted to 
aoot.her JI'E!dia. 

-

'lechnieally an:! acini.nistratively 
feasible. 

capital Cost: $569,000 or more 
A.YO.nual O&M Cost: 
Present W::>rth Value: 

Carplies with all ARARs. 

-Highly protective - clean water suwly 
proteCts human health; p.-rp out We!ll and 
air stripper controls contaminant 
migration. 

-Acceptable. 

tt:>t acceptable. 
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Table 7 
R::lsa1Dunt Research Center, Jt)eem:)unt, Mi.nneeota 

Nine Criteria £valuation: Burn Pit Site 

Alternative 6 Bval.uatial 

Daecriptioo: Irrlependent Water Distribltion Systan - construction of boO wells 
finished in tlv:! Frarconia FoJ::mation, construction of two 
Pmt=> h:Juses and distribltion lines to all or part of the study 
area; JU1P oot well and air stripper systan. 

Criteria £valuation 

1. Soort-Tenn Effectiveness 

2. Long-'I'Emn Effectiveness 
and Pe.DMnenCe 

3. Reduction of 'I'oxici ty, 
M:>bility and Vol1..111e ('IMV) 

4 • Inplenentabili ty 

5. Cost Criteria 

6. Carpliance with ARARs 

7 . CNerall Protection of Hum.=rn 
Heal t.h and the Envi.roment 

8. Sufp:>rt Aqerry Acceptarre 

9. Gatm.mi ty Acc:eptaire 

Effective - provides a potable water 
supply to residents while controlling 
contaminant migration. 

Effective - provides a pe:ananent ~le 
water supply and tlv:! air stripper will 
ultimately rarove the cont.aminants fn:rn 
the grourxi water. 

M:xierately to highly effective - 'll>1V 
will be reduced in the growx:i water, 
rut cont.am.inants are s.inply shifted 
to arother nedia. 

Technically and a<ininistratively 
feasible. 

Capital Cost: $560,000 or nc:re 
Annual O&M Cost: 
Present W:>rt.h Value: 

Carplies with all ARARs. 

Highly protective - clean water suwly 
protects human healt.h, air stripper and 
PJI1t' out well controls contaminant 
migration. 

Acceptable. 

Acceptable. 



Table 8 

QE/PE/tBI' Sitae 

a:MP~ AKU«; RDEDIAL AL~ 

QE/PE/tBI' Sit. 

Evaluation Criteria 

1. srort-'l'el::m Effectiveness 

2. IDng-Tenn Effectiveness 
arrl Pe.cnanerre 

1 2 3 4 5A SB 6A 6B 6C 60 7A 7B 7C 70 7E 7F 7G 7H 7I 8A 8B 

+ + + + - - - - - - - - - - - - - + -

+ + - + + + + + + + + + - + 

3. Reduction of Toxicity, - - - - - - + + + + + + + + + + + + + - + 
M::bility and Volute ('lMV) 

4. nmplementability + + + + + + + + - + - + - + - + + - + + + 
'1\:!chnical Feasibility 
Jdni.nistrati ve Feasibility 
Availability of Services 
arrl Materials 

5. Costa 

6. catpliaoce with ARARs 

7. Overall Protection of 
HurMn Health and the 
Env.iroment 

8 . SURX>rt Aqerry 
Acceptaoce 

9. Camuni ty Accept.aoce 

+ + + + + + - + + + - + - + 

- - - - + - - + + + + + + + + + - + 

- + + + + + + + + + - + 

- - - - - - - - - - - - - - - - - - + - -

- - - - + - - - - + 

-5 -5 -3 -3 -3 -3 -7 -3 -7 -5 -1 +1 +1 +5 +1 +1 +3 -1 +7 -5 +1 

~tes: "+" IIE!aJlS generally favorable in carparison to other altei:natives 

"-" IIE!aJlS qenerally unfavorable in carparison to other alternatives 

a "-" neans cost greater than 
Alternative 7G (approximately $8.1 million); "+" opJSite of "-" 
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'!'able 9 

aJrn Pit Site 

<JI'IPARifDf NCO(; REMEDIAL ~ 

Bum Pit Site 

Evaluation Criteria 

1. Short-'I'eDn Effe:t.iveness 

2. Long-Tenn Effectiveness 
and Pe.nnanen::e 

3. Reduction of Toxicity, 
Jlbbility and Vollm? ('IMV) 

4. lmplementability 
Technical Feasibility 
Mninistrative Feasibility 
Availability of Services 
and Materials 

5. Costa 

6. Carpliance with ARARs 

7 . Overall Protection of Hum:m 
Health and the Enviroment 

8. 

9. 

1 2 3 4 5 6 

- + + + + + 

- + + + + + 

- + + + + + 

+ + + + + + 

NA~ NA NA NA NA 

- + + + + + 

- - + + + + 

- + 

-5 +3 +5 +5 +6 +7 

Notes: "+" neans generally favorable in cc::~~parison to other alternatives 

··-·· neans generally unfavorable in catparison to other alternatives 

a Total Pn!sent lobrth calculations were mt required at the tine this 
xetedy was evaluated and are rot irr:luded. 



ATr.ACHMENI' '1 
liUVERSITY OF MIM£SC7rA RlSEM:UII' RESEAIOf CENIER 

- ~' MINNESC1rA 

FINAL rETAilED ANALYSIS REPCRI' AK> ClJCEPI' lESI~ 
RESPCKSIVENESS SUMMARY 

'ftlis camunity resJ;XmSiveness &\.DinarY has been developed to c:b:\ment 

resp:mses to camunity cu•••ents received during the cuilient period on the 

proposed xa1edy for soil am ground water contamination at the University of 

Minnesota RosEI'rount Research Center. 

Descriptions of the recaiiiBJded alternative and the camunity involvatent 

during the Raned.ial Investigation am the Detailed Analysis Report discussions 

are included in the Camunity Relations se<;J1ellt of the Record of Decision. 

Cament: Dakota County (County), in a June 19, 1987 letter detailed specific 

CUiileJlts on the analysis am design of the renEdi.a.l al t.ernati ves. 

The County expressed a preferen:e for on-site thennal desorption an:! 

COJdensation with off-site irr:ineration. Other caments expressed 

were that: 

1. Lead cleanup criteria neejed to be based on background soil lead 

2. Disposal methxis for treated soils be det.ei:mined based on soil 

lead testing after treatnent; 

3. Cleanup criteria be established for PCIDs, PCDFs . chlorobeuzenes, 

4 . 'n!sting and noni taring be ck:me to ensure the efficien::y of the 



... 

t.hennal desorption process for PCB soils; 

5. Lan:i d.isp:>J;al sites be identified for all appropriate wastes fran 

cleanup activities; 

6 . County ard ·city of Rosem:Junt licenses ard pennits be obtained 

when needed for cleanup efforts; 

7. GrouOO water nonitoring plan be in:luded for all contaminants 

that might be released fran the site; 

B. 'l1le construction site be investigated prior to any construction 

site plan development for cleanup activities; 

9. A Health and Safety Plan provide ad:iitional infonnation to ensure · 

that proper safeguards are in place to protect on-site and 

off-site personnel; and 

10. All :k:rx:Jwn or alleged PCB sites be investigated. 

Response: MPCA staff met with County officials on Sept.Eirber 8, 1987, to discuss 

the cu1uents in the County's letter. The MPCA ard County staff 

discussed the advantages and disadvantages of on-site versus off-site 

iocineration, recognizing that the pilot test data will enable a no.re 

infomed decision. The MPCA ad::iressed each of the County's ca•ueats 

as follows: 

1. '.n1e lead criteria selected is sufficient to protect the ~lie 

health, welfare, ard env~OJaleut. To clean up to nore 

restrictive criteria would have a significant in'pact on the cost 

of the excavation, ship11!!J'lt, an::t d.isposal at a JCRA lan::t.fill. 

2. '1'tle MPCA staff inteOOs to require soil testing of the treated 

soils. Subsequent sul:mittals by the University will include 



proposed details for MPCA staff approval. Treated soils 

.renaining Ql1 the site nust nest the selected criteria of 1,000 

ppn total lead an:::l 5 ppn lead by the E. P. 'lbxici ty Test. 'Dlese 

tests will -provide sufficient infonnation for decision making. 

3. Available an:::l planned data correlations will allc:M for the 

selection of in:iicator parsneters. If soil is cleaned up to PCB 

arrl lead criteria, other contaninants will also have been 

ackiressed. 

4. Sirre the site is listed on the National Priority List, the 

proposed treatnent facility is ~by CEIOA an:::l the 

Response Action Agl:eEI\eJ 1t. Applicable rules ard regulations 

under other laws, in::luding ICRA will be enforced. 'Dle it.ans 

listed will be actiressed in subsequent sutmittals by the 

University. 

5. 'nle MPCA agrees an:::l requires identification of all waste streams 

arrl awropriate disposals in::lucting the R::RA larrlfill facility. 

Use of solid waste facilities is oot anticipatE< . 

6 . CER:lA on-site ratedial action are exarpted fran federal, state, 

aoo local pemnits. '!be state will use its discretion in 

requiring the University to obtain such pel]l\i ts; b:Jwever, 

carpliance with the substantial an:::l applicable provisions will be 

required. 

7. 'nle County will be provided <JRX>rtnnity to CUiiieJat on the 

nonitoring plan when it is subnitted with the Respouse Action 

Plan. '!be Response Action Agl:EIE!IleJtt ci:Jes oot require the 

Detailed Analysis Report to in::lude this detail. 'Dle MPCA agreed 



that grt:JI.100 water sl'olld be nonitored for filtered !eMS in the 

noni toring. plan. 

8. 'nle MPCA agrees that the prop:>sed site sh:uld be tested prior to 

finalizing- the construction plan. 

9. 'nle Response Action Agreenent requires a Site Safety Plan to be 

subni.tted with the Resp:mse Action Plan. 

10. All of the krDwn or alleged PCB sites on the list provided by the 

County with their ca•••ents were in:luc:Bj in infoonation provided 

by the County prior to the Rsledial Investigation approval. MPCA 

staff evaluated the infozmation at that tine an::i required the 

University to cb further Rsledial Investigation work. The 

subsequent Ra:ned.ial Investigation Report was awroved. 

D.lring the discussions, the County agreed with the MPCA that the PCB 

criteria selected was adequate to protect the p.tblic health un:ter 

current security arrangemmts, alt:hJugh they prefened a lower 

criteria to enable future uru:estricta:i developi&nt planning. A 

letter to County S\mnarized the JJBeting an::i asked for the County to 

ootify the MPCA if they had questions al:x:Jut the MPCA's S\.111M.l:}'· ~ 

resp:mse was I:eeeived; l'Dwever, al:x::lut six nonths later the County 

sent a letter to the MPCA that reiterated all of the County's 

original caments. 



Attactunent 2 

Minnesota Enforcement Decision Document 

Name: University of Minnesota Rosemount Research Center 

Location: The Site is located in all or part of Sections 25-28 and 33-36, 
T1l5N, R19W,-and Sections 1-4 and 10-14, Tl14N, Rl9W, Rosemount, 
Dakota County, Minnesota 

DOCUf€NTS REVIEWED 

I am basing my decision primarily on the following documents describing the 
analysis of the cost and effettiveness of the response action alternatives for 
the University of Minnesota Rosemount Research Center. 

Remedial Investigation Final Report dated November 26, 1985. 

Feasibility Study Detailed Analysis Report. dated February 25, 1986. 

Response Action Agreement dated May 30, 1985. 

DESCRIPTION OF APPROVED RESPONSE ACTION(S} 

The Minnesota Enforcement Decision Document is limited to remedies which address 
only the ground water contamination by chloroform. Any additional response 
actions that may be necessary as a result of on-going investigations, will be 
the subject of a separate Minnesota Enforcement Decision Document when 
appropriate. 

The major components of the remedy for the ground water contamination problems 
are: (l) new individual residential we11s drilled into the Franconia aq-..;ifer 
and {2) a ground water pump-out system to be located on the University property. 

Wells will be sampled on a yearly basis for a minimum of five years by mutual 
agreement between the University and the MPCA. Operation and maintenance of the 
wells will be the responsibility of the owner of the individual wells. 

DECLARATIONS 

Consistent with the Environmental Response and Liability Act of 1983 (ERLA), the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA), and the National Contingency Plan (40 CFR Part 300), I have determined 
that the response action{s) at the University of Minnesota Rosemount Research 
Center are cost-effective response actions that provides adequate protection of 
public health, welfare, and :he environment. In addition, the approved response 
actions will require future cperation and maintenance (0 & M) activities to 
ensure the continued effectiveness of the response actions. These 0 & M 
activities wi11 be considered part of the appr~ved response actions. 

I have also determined that the approved response actions are cost-effective 
alternatives when compared to the other response actions alternatives reviewed. 
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In accordance with Task H of Exhibit C to the Response Action Agreement between 
t ~ Minnesota Pollution Control Agency and University of Minnesota dated May 29, 
1~5, University of Minnesota shall implement the approved response actions at 
Jniversity of Minnesota Rosemount Research Center. ~ 

,~.,J~" ~-- Q~. ate ~..tin. ieC\JtiVe 0 i reCtOr I 

cr -Minnesota Pollution Control Agency 

Attachments: 

~~nesota Enforcement Decision Document 
Response Order by Consent 



MINNESOTA ENFORCEMENT DECISION DOCUMENT 

This Minnesota Enforcement Decision Document (MEOO) summa~izes the facts and 

determjnations made by the Minnesota Pollt.:tion Control Agenc. (MPCA) staff in 

approving the recommended ground water response action alternative for 

protecting the public healt~, welfare or the environment from the releases or 

threatened releases of hazardous substances from the Univer~•ty of Minnesota 

Rosemount Research Center (UMRRC) Hazardous Waste Site (Site). Detailed 

information regarding these facts and determinations is located in the MPCA 

files. 

SITE LOCATION 

The Site is located in all or part of Sections 25-28 and 33-36, Tl15N, Rl9W, 

and Section 1-4 and 10-14, Tll4N, R19W, Rosemount, Dakota County, Minnesota (see 

attachment 1). 

SITE DESCRIPTION AND HISTORY 

From 1967 to about 1974 the University of Minnesota (University) operated a 

waste disposal/burn pit at the UMRRC. According to University records, 

approximately 90,000 gallons or more of liquid hazardous -~stes were disposed of 

in the waste disposal/burn pit. Some of this pooled liquid has infiltrated into 

the underlying soil and has migrated to the ground water. 

In June 1984, MPCA staff sampled numerous residential wells in the area of 

the site and found 16 residential wells to the northeast of the Site to be 

contaminated with chloroform above the U.S. Environmental Protection Agency 

(EPA) recommended level of 1.9 parts per billion. As a result of the levels of 

chloroform found in the residential wells, the Minnesota Department of Health 

(MOH) issued a Health Risk Advisory to twe:-:y-seven families in July of 1984. 

The University is providing bottled drinking water to those families affected by 

the advisory. A remedial investigation of the ground water contamination 

confirms that the former University waste disposal/burn pit is the source of the 

-
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; 1und .water contamination. This MEOD covers only the on-site and off-site 

3round water contamination by chloroform. It does not cover other necessary 

~~site response actions which are the subject of a feasibility study, which is 

d ~ in November 1986. 

In October 1984, MPCA staff submitted a recommendation to the EPA that the 

~ te be included on the National Priority List (NPL). The Site has a Hazardous 

R~nking System Score of 46. 

b )RCEMENT 

In October, 1984, a ReQuest for Response Action (RFRA) was issued by the 

MPCA Board to the University with respect to the Site. 

In May, 1985, a Response Action Agreement (Agreement) between the University 

and the MPCA was executed. The Agreement required the University to conduct a 

~medial Investigation/Feasibility Study (Rl/FS), submit a Response Action Plan 

~AP), and Implement Response Actions at the Site. 

REMEDIAL INVESTIGATION 

The University began sampling on-site monitoring wells and off-site 

residential wells in June of 1984 under direction of the MPCA staff. In August, 

.984, the University submitted to the MPCA a RI Work Plan which outlined the 

rocedures which the University proposed for investigation of the Site. 

In November, 1985, the University transmitted to the MPCA a Remedial 

nvestigation Final Report, for the ground water contamination portion of the 

~ite, verifying that the waste disposal/burn pit located on the UMRRC was the 

~ource of the chloroform ground water contamination to the northeast of the 

IMRRC. 

The MPCA approved the RI Final Report on December 26, 1985. 
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Based upon the Rl, the MPCA staff has determined that response actions are 

necessary at and around the Site to reasonably protect the public health, 

welfare or the environment from the continuing release or threatened release of 

hazardous substances from the Site. The release and threatened releases 

(releases) from the Site threaten the public health, welfare or the environment 

as described below: 

1) The releases from the Site have caused an exceedence of the drinking 

wate~ guidelines in the ground water beneath and in the area of the Site. These 

releases generally preclude use of these public ground water resources as a 

drinking water supply and thereby threaten the public health and welfare. 

2) The releases from the Site pose a present and potential contamination 

threat to private wells in the vicinity of the Site. These releases present a 

health risk to the users of private wells and thereby threaten the public health 

and welfare. 

RESPONSE GOALS AND OBJECTIVES 

The response objective for this portion of the Site is to: 

Adequately protect the public against exposure to chloroform and other 

volatile organic compounds through direct contac: or ingestion of ground water 

from private water supply system. 

RESPONSE ALTERNATIVES 

·Only applicable and feasible technologies were evaluated for specific 

engineering, cost, environmental, and institutional criteria consistent with the 

National Contingency Plan (NCP). The following are brief description of each 

alternative considered. 



-4-

.TERNATIVE 1: ACTIVATED CARBON FILTER SYSTEM 

This purposed treatment system would be installed in each home and would 

__ Jnsist of installing activ.ated carbon filters, capable of removing volatile 

Arganic chemicals including chloroform, in a series with the incoming water 

-rine. 

There are some disadvantages to this type of systems. First, replacement of 

the filters may be reQuired every six months depending upon the amount of water 

ge by each individual family. Second, activated carbon filters have no 

~isinfectant capability, as such, bacterial contamination could be added to the 

-water. Third, the Minnesota Health Department does not have any rules or 

egulations concerning these systems, and has indicated that approval for such a 

system could be difficult to obtain. Fourth, under this scenario continued 

_Jround water monitoring and possibly increased monitoring of individual wells to 

1etermine filter failure, would be necessary. Lastly, the lateral and vertical 

-extent of the contaminated plume would continue to expand. The estimated cost 

)~· house is $1,400.00 with additional annual maintenance and monitoring cost of 

$900.00 per house. Based on the 27 families affected the estimated cost is 

-~37,800 with replacement and monitoring costs of $24,300 per year. 

~LTERNATIVE 2: NEW INDIVIDUAL RESIDENTIAL WELLS 

Alternative 2 proposes the construction of new wells to replace existing 

contaminated wells serving the f~ilies receiving bottled water. These wells 

would be finished in the Franconia Sandstone Formation which is below, but which 

is not hydraulically connected to the contaminated Prairie du Chien Fonnation. 

This proposed alternative would provide a water supply that is nearly the 

same as what existed before the contamination problem occurred. 

The only concern is that of proper construction of the wells. Little 

information is known about the Franconia Formation in this area and there are no 
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existing wells in the Franconia at present. Therefore, a test well has been 

completed to insure that tbe proposed well design and construction is adequate 

to: (1) prevent downward migration of contaminants and (2) to insure that the 

Formation will not collapse· as it is being penetrated by the drill. 

Original estimated costs for 20 wells to serve the 27 families affected was 

S220,000.00. Revised costs, which include iron filtration and water softening 

units are $500,000. 

ALTERNATIVE 3: RURAL COMMUNITY WATER SYSTEM 

Under this alternative, three systems, and for each system three designs, 

were considered. The three designs within each system are: 

1. Construction of a complete water sys:em to cover present and future 

needs for the entire water study area. 

2. Construction of only that portion of the system that is necessary to 

serve the 27 families receiving bottled water with proper sizing to allow for 

expansion to meet future needs within the study area. 

3. Construction of a system adequate for only the needs of the 27 families 

now on bottled water. 

The three major systems considered are: 

1. Extension of the UMRRC water distribution system. 

2. Extension of the City of Rosemount•s water distribution system. 

3. An independent water distribution system. 

Estimated costs for each of the systems range from; Sl,069,000 to $1,283,000 

for design a; $627,000 to $813,000 for design b; and $469,000 to $569,000 for 

design c r!spective1y. 
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ADDITIONAL PROPOSED ACTIONS 

In.addition, the Univ~sity has elected to install a ground water gradient 

control system, in conjunction with Alternative 2, on-site as a secondary 

~easure to prevent further.off-site migration of contaminants. This sy~tem wi11 

lso serve to expedite aquifer restoration. The gradient control system is 

scheduled to be implemented during the Fall of 1986. 

,UMMARY OF THE REMEDIAL ACTION ALTERNATIVES 

Alternative 1 - the activated carbon filter system has a high maintenance 

1 monitoring cost. If those systems were installed, they would have to be 

1onitored and maintained until the contaminated water has migrated from the 

area. There is potentially a health risk from bacteria growing on the filters 

tnd approval from the Minnesota Department of Health is uncertain. These 

systems could be installed this year and added to easily if additional wells 

_Jecome contaminated. 

Alternative 2 - a prototype well is necessary before additional replacement 

-wells are constructed. The new wells could be constructed during this 

· ·struction season and new wells could be installed easily if necessary. Once 

new wells are in operation, the maintenance and operation costs should be the 

__ same as it was for the existing wells. This alternative has the least 

environmental impact on the study area. 

Alternative 3 - it is unlikely that any of the systems could be constructed 

during this construction season. Construction costs for any of the systems is 

high. Operation and maintenance costs would be extremely high. The systems are 

_ not designed to provide fire protection. 



-7-

ALTEP.NATIVE MONITORING 

Ground water and water supply systems must be monitored as part of all . -
alternatives considered for the Site. Monitoring would serve to document the 

performance of the implemented response, direct correcti\: actions as 

contingencies in case of response failure, and confirm the quality of drinking 

water supplies. 

CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS 

Technical aspects of the response action alternatives implemented at the 

Site will be consistent with other applicable environmental laws. Other 

environmental laws which appear to be applicable to the response action 

alternatives evaluated in the Feasibility Study are the Resource Conservation 

and Recovery Act (RCRA), the Clean Water Act, the Safe Drinking Water Act, the 

Minnesota Environmental Response and Liability Act (MERLA), the Rules and 

Regulations of the MPCA, the MDH and Department of Natural Resources, and the 

Statutes of the State of Minnesota. The ground water protection standards under 

RCRA Part 264 may apply to the level of ground water cleanup achieved by the 

proposed ground water gradient control system. An alternate concentration limit 

(ACL) may be established at the waste management unit boundary, and may consider 

the factors outlined under 40 CFR 264.94, including impacts on nearby surface 

water bodies. It is recommended, however, that the ACL demonstration at the 

Site be deferred until the conclusion of the response action program outlined in 

the Consent Order. Deferring the ACL demonstration will allow the State and the 

University to collect additional information during the course of response 

actions, and define fate and transport models which may be used to determine the 

effects on potential receptors of any remaining contamination within the plume 

at the conclusion of the response action program. 
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COST ANALYSIS 

Estimated costs for each alternative are presented in Table 1. 

-:LECTION OF ALTERNATIVE 

This presents the rationale used to approve a single recommended alternative 

~r the Site. The NCP (Section 300.68(i)J reQuires the U.S. EPA to select the 

ulowest cost alternative that is technologically feasible and reliable, and 

~,ich effectively mitigates and minimizes damage and provides adequate 

·otection of the public health, welfare, or the environment." 

MPCA staff chose to parallel the NCP requirements in its selection. 

imilarly, the Agreement requires that the MPCA use environmental effects, 

effectiveness, technical feasibility and implementability and cost as criteria 

~r approving a recommended alternative for the Site. 

~:LECTED ALTERNATIVE 

Alternative 2 in the Detailed Analysis Report was recommended by the 

niversity as the response action alternative for the Site. The discussion 

below summarizes the reasons for MPCA approval of Alternative 2 as the selected 

onse alternative to be implemented pursuant to Exhibit C of the Agreement 

~or the Site. 

Alternative 2, New Residential Wells, when completed, would provide a ver) 

igh quality water supply and eliminates the health risk to area residents now 

under a Health Risk Advisory. 

Alternative 2 has the lowest estimated cost for system installation and in 

erms of operation and maintenance. 

Alternative 2 can also be completed during the 1986/1987 construction 

eason. 
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In summary, Alternative 2 is the lowest cost alternative which is 

techn~logically feasible and reliable, and which effectively mitigates and 

minimizes damage to and provides adeQuate protection of public health, welfare 

and the environment and complies with applicable and relevant environmental 

laws, guidances and standards. 

In addition, the University has proposed installation of a ground water 

gradient control system on-site as a secondary measure to prevent off-site 

migration of contaminants and expedite aQuifer clean-up. The gradient control 

system is scheduled to be implemented during the Fall of 1986. The gradient 

control system is hereby approved as proposed. A State disposal system permit 

is not required for the gradient control system because all water pumped out and 

spray irrigated will infiltrate back into the soil within the pump-out system 

capture zone. In addition, monitoring of the system will not be required as, 

off site well analysis will be an indicator of system performance. 

COMMUNITY RELATIONS 

The Ground Water Remedial Investigation (RI) Final Report was submitted to 

the MPCA on November 26, 1985. Copies of this report were provided to the 

Cities of Rosemount and Coates and to Dakota County officials. In addition, a 

copy of the report was placed at the UMRRC for public viewing. The residents 

affected by the off-site contamination received a letter in December 1985 

summarizing the RI findings and identifying the location of documents available 

for their review. 

On January 30, 1986 a letter was sent to each of the affected ~esidents. 

This letter outlined each of the alternatives under consideration by the 

University and requested public comment and input. No comments were received by 

the ·university. 
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The Alternative Report was received by the MPCA on February 25, 1986. A 

_!tter. outlining the repor-t and recorrmended alternative was sent to area 

-!sidents on February 27, 1986. 

A public meeting regarding the proposed alternative was held on March 10, 

~86 at the Rosemount City Hall. At that meeting, approximately one hundred 

people, including local officials, members of the press and officials from the 

_,iversity were present. The RI/FS, as well as the alternative response 

~:tions, including the selected alternative were also discussed at that meeting. 

~~~ LEMENTATION SCHEDULE 

This Site response action will be implemented in the Fall/Winter of 1986. 

FUTURE ACTIONS 

The additional actions required to complete ground water response actions 

~ssociated with the Site include a Response Action Plan CRAP) and response 

~ction implementation. 

Other hazardous waste sites within the UMRRC are the subject of future 

reports. 



Al TERHATES 

1 

2 

V. TAOULATION OF ESTIMATED COSTS FOR ALTERNATE WATER SYST£H 

OESCR IPTION 

Acttvated Carbon Ftlters and Installation 
($1,400/ffuuse x 27 Bottled Water - Famtltes 

Hatntenance, Replacement and Monftorfng 
($900/lfouse/Year x 20 years at present rate x 27 houses) 

Hew Restdenttal Wells 
(Sll,OOO/Well x 20 wells) 

3 Extend Rosemount Research Center Water Ofstrfbutfon System 

A. Complete system for all future growth 

B. Parttal system to serve 20 wells but stzed for future 

C. Small system stzed for 20 wells only (no future growth) 

4 Extend Ctty of Rosemount Water Otstrtbutton System 

A. Complete system for all future growth 

B. Partfal system to serve 20 wells but stzed for future 

C. Small system sfzed for 20 wells only (no future growth) 

5 Independent Water Ofstrfbutfon System 

A. Complete system for all future growth 

8. Parttal system to serve 20 wells but sized for future 

C. Small system sfzed for 20 wells only (no future growth) 
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s 
TOTAL 

37,800 

s 486,000 

' 523,800 

s 2~0,000 

s 1,069,000 

s 627,000 

' 469,000 

s 1,283,000 

s 813,000 

s 569,000 

s 1,198,000 

' 734,000 

s 560,000 
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